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pediatricians (HBPs) will provide in-house cov- 
erage that traditionally would have been pro- 
vided by pediatric interns or residents. 


Founded in 1892, Huntington Memorial Hospital | — 
is a 606-bed non-profit medical center that | 
serves the communities of the San Gabriel 
Valley of Los Angeles County. The total service 
area population of the San Gabriel Valley is 
approximately two million people. The Hospital - 
offers a tertiary Infertility Center, Perinatal 
High-Risk Unit, a Neonatal ICU and renowned 

ECMO Center, a comprehensive Pediatric Center 

and a Pediatric ICU. 


The compensation is competitive with the HMOs 
or other salaried positions in the area: $70,000 
annual salary; health insurance (medical, den- 
tal, vision); life insurance ($50,000 term life); 
accidental death & dismemberment ($50,000); 
paid 3-week vacation; and a $1000 annual 
CME fund. 


Those interested should send their CV and 
inquiries to Edgardo L. Arcinue, M.D., Head, 
Department of Pediatrics, 100 Congress Street, 
Pasadena, CA 91105; (818) 397-8688. 
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General Information. — Please send manuscripts ‘and. correspondence by . 


first-class mail (do not use registered, certified, or express mail) to the 
Editor, Vincent A. Fulginiti, MD, AJDC, Dean’s Office, Room 1529, Tulane 
University, School of Medicine, 1480 Tulane Avenue, New .Crleans, LA 
70112. All accepted manuscripts are subject to copy editing. The corre- 
sponding author will receive an edited typescript and layout for approval. 
Forms for ordering reprints are included with ‘the edited typescript. 
Reprints are shipped six to eight weeks after publication. Froofs will be 
sent for approval if requested by the author and if printing deadlines permit. 
The author is responsible for all statements in his/her WOR including 


- changes made by the copy editor. ' 
Conforming with all of the steps listed below will, facilitate the editorial 


processing of your manuscript. 
Step 1.—Cover Letter — All manuscripts must be docompaiei on sub- 
missior: by a cover letter giving the name, address, affiliation, and telephone 


number of the corresponding author. The letter must include ALL of the - 


following statements SIGNED BY ALL AUTHORS (ORIGINAL SIGNA- 
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l. Copyright Release. —“In consideration of the American Medical As- 
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author(s) undersigned hereby transfer(s), assign(s), or otherwise convey(s) 
all copyright ownership to the AMA in the event that, this work :s published 
by the AMA.” l 

2. Statement of Affi rmation. — “This manuscript has not been. published 
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and approve of its contents.” 

3. Financial Disclosure. — List all affiliations with or financial involve- 
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subject matter or material of the research discussed in the manuscript (eg, 
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claiming any such involvement. All such information will be held in 
confidence during the review process. Should the manuscript be accepted, 
the Editar will discuss with the author the extent of disclosures aspropriate 
for publication. All accepted manuscripts become the permanent property 
of the publisher (AMA) and may not be published elsewhere without written 
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of all authors, address for request of reprints, and, if the manuscript was 
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was read. 
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Williams & Wilkins, 428 E Preston St, Baltimore, MD 21202. 


7. Abstract should be limited to 185 words or less. 

8. Each table should be typed, with a title, on a separate sheet cf paper, 
with each line, including headings, double-spaced. Cantinuations should 
be on.a second sheet with all headings repeated. 

9. Use Systéme International (SI) measurements throughout the manu- 
script. 

‘10. Illustrations should be high-contrast, glossy prints, in quadruphcate, 
unmounted and untrimmed; lettering should be legible after reduction to 


column size. Figure number, name of first author, and arrow indicating . 


“top” should be typed on a gummed label and affixed on the back of each 
illustration. Do not write directly on the print. 
Magnification and stain should be provided for histologic sections. Full- 


- eolor illustrations should be submitted as 35-mm, positive color transpar- ` 
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encies, mounted in cardboard and carefully packaged. Do not submit glass- 
mounted transparencies or color prints. Fee is $400 for up to six square- 
finished color illustrations that fit on on2 page. A letter of intent to pay the 
fee must accompany submission. 

AL photographs in which there is a ossibility of patient identification 
shoud be accompanied by a signed statement of consent from both parents 
(or guardians). Covering eyes to mask identity is not sufficient. 
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This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues. Further, we encourage the 
submission of unique and brief clinical and scientific otservations that do not aon the criteria 


for original oe 


The Diagnosis of Group A, 
8-Hemolytic Streptococcal 
Pharyngitis in the Office Setting 


Sir —I read with interest the article 


in the January 1989 issue of AJDC by . 


Taubman et al' reporting that a latex 
agglutination test for direct detection 
of group A streptococci had a sensitiv- 
ity of 89.4% and a specificity of 85.7%. 
Several points in the “Results” and 
“Comment” sections of the report, 
however, are of concern. 

The authors observed that the sen- 
sitivity reported by Roddey et al? was 


significantly lower than that found in . 


their own study, a difference they at- 
tributed to “. . . the difference in the 
experience of the people performing 
the latex test.” Another very possible 
explanation is that, in the study by 


Roddey et al, sheep blood agar cul- 


tures were incubated for 36 to 48 hours 


if negative after 12 to 24 hours, in - 


contrast to the 18 to 24 hours of 
incubation reported by Taubman et al. 
Increased recovery of group A strep- 


tococci from sheep blood agar cultures: 


incubated for a second day has been 
reported to range from 5% to 26%.** 
The sensitivity as reported in the very 
thorough study by Roddey et al, there- 
fore, may more truly reflect the pro- 
duct’s performance compared with a 
earefully performed culture in a pedia- 
trician’s office. 

The specificity of the latex method 
(85.7%) as reported in the study of 
Taubman et al is considerably lower 
than that reported for the same prod- 


uct in most other studies, as reviewed — 


əy Facklam.’ This indicates the possi- 
bility that some of the “false-positive” 
results obtained by Taubman et al just 
might, in fact, have been true-positive 
results in the. face of punemekenive 
culture results. 

Taubman et al stated that they com- 
pared the latex agglutination test per- 
formed in the office of pediatricians 
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with throat cultures performed in the 
same office. However, the sensitivity 
and specificity figures that they re-. 
ported for the product (calculated 
from data in Table 1 of the report) 
come from a comparison of latex test 
results from the physicians’ office with 
culture results obtained after the cul- 
tures were sent to their reference 
laboratory. The comparison of results 
of the latex test with those from the 
pediatrician-read office cultures. was 
not given in the report. 

The information on performance of 
group A.streptococeal antigen detec- 
tion products as presented by Taub- 
man et al is helpful and. serves as 
another pcint of reference. It appears 
to be premature, however, to recom- 
mend completely replacing a compe- 
tent culture with this kind of antigen 
assay unti improvements in the assay 
are made by the manufacturer or until 
another assay with a well-documented 


. Improved sensitivity is marketed. 


JAMES A. KELLOGG; PHD 
Department of Pathology 
York Hospital 

1001 S George St- 

York, PA 17405 


1. Taubman B, Barroway RP, McGowan KL. 


The diagnosis of group A, B-hemolytic strepto- . . 


eoceal pharyngitis in the office setting. AJDC. 
1989;143: 102-104, 

2. Roddey OF, Clegg HW, Clardy LT, Martin 
ES, Swetenburg RL. Comparison of a latex 
agglutination test and four culture methods for 
identification of group A streptococci in a pedi- 
atric office laboratory. J Pediatr 1986;108:347- 
351. 

3. Lauer BA, Reller LB, Mirrett S. Effect of 
atmosphere and duration of incubation on pri- 
mary isolation. of group A ssreptococci from 
throat cultures. J Clin Microbiol. 1983;17:338- 
340, 

4. Schaub IG, Mazeika I, Lee’ R, Dunn MT, 


LaChaine R-A, Price WH. Ecologic studies of 
- rheumatic fever and rheumatic heart disease, I: 


procedure for isolating B-hemolytic streptococci. 
Am J Hygiene. 1957;67:46-56. 

5. Murray PR, Wold AD, Schreck CA, Wash- 
ington JA LU. Effects of selective media and 
atmosphere of incubation on the isolation of group 
A streptococci. J Clin Microbictl. 1976;4:54-56. 


6. Libertin CR, Wold AD, Washington JA II. 
Effects of trimethoprim-sulfamethoxazole and 
incubation atmosphere on isolation of group A 
streptococci. J Clin Microbiol. 1983;18:680-682. 

7. Facklam RR. Specificity study of kits for 
detection of group A streptococci directly from 
throat swabs. J Clin Microbiol. 1987;25:504- 
508. 


In Reply.—A major purpose of -our 
study was to evaluate both latex tests 
and cultures when both tests were 
performed by pediatricians. It had 
been our practice to read culture re- 
sults the morning after specimens 
were plated, a maximum of 24 hours. 
Since a survey we conducted of pedi- 
atricians and family practitioners in 
the Delaware Valley area showed this 
was also the practice of the vast ma- 
jority of physicians polled, we did not 
alter the practice for the study. How- 
ever, the cultures were incubated for 


- at least an additional 24 hours before 


they were read by the reference labo- 
ratory. The sensitivity of the latex 
agglutination test we reported of 
89.4% was determined using the re- 
sults of the reference laboratory read- 
ing of the cultures. Therefore, the 


‘cultures were incubated for the same 


length of time before reading as the 
cultures in the study by Roddy et al 
and this may not be used to explain 
the difference in the sensitivity of the 
latex test or the specificity as sug- 
gested by Dr Kellogg. 

Direct comparison of the latex test 
with pediatrician-read office cultures 
was not done since either could be 
incorrect. To compare the two tests 
one must see how accurate each is 
when compared with “the gold stan- 
dard,” which, in this case, was the 
reference laboratory reading of the 


- cultures. This was, in fact, done in our 


study (Tables 1 through 3). 

We clearly do not advocate replacing 
throat cultures with a latex assay in 
all situations. For the practitioners, 
the decision depends greatly on the 
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quality of the alternative, which, for 
most, are office cultures. Given that 
even when done under the most opti- 
mal conditions and care the sensitivity 
of office cultures is about 90%, we are 
concerned that in many offices the 
sensitivity is much lower. When that 
is the case, the office latex test may 
be the superior alternative, 

Bruce TAUBMAN, MD 

Department of Pediatrics 

Children’s Hospital of 

Philadelphia 

University of Pennsylvania 

Cherry Hill Pediatric Group 

600 W Marlton Pike 

Cherry Hill, NJ 08002 


Rospert P. Barroway, MD 
Cherry Hill Pediatric Group 


KAREN L. McGowan, PuD 

Department of Pediatrics 

Children’s Hospital of 
Philadelphia 

University of Pennsylvania 

34th Street and Civie Center 
Boulevard 

Philadelphia, PA 19104 


Assessment of 
Neurodevelopmental Outcome in 
Surfactant-Replacement Therapy 


Sir —Surfactant-replacement therapy 
has achieved a position of great prom- 
inence recently in the pediatric liter- 
ature. The article by Vaucher et al! in 
AJDC on the neurodevelopmental out- 
come of infants treated with human 
surfactant appears, like the surfactant 
recipients, to be premature. Two ma- 
jor problems are apparent. First, al- 
though the two clinical trials of surfac- 
tant replacement were carefully 
designed, the study population was 
reduced both by deaths and by those 
“unavailable for follow-up.” Although 
the authors may have examined differ- 
ences between those patients who re- 
turned for follow-up and those who did 
not, they did not present such infor- 
mation in their article. With the 
smaller sample sizes, the possibility of 
type JI error increases and the au- 
thors’ conclusions of “comparable neu- 
rologic and developmental outcame 
during early childhood in human sur- 
factant-treated and control infants” 
are not thoroughly supported by their 
data. Type II error involves not re- 
jecting the null hypothesis when it is 
false.? In other words, if we conclude 
that a treatment does not make a 
difference when it indeed does, we are 
guilty of type H error. The probability 
of making a type-II error (B) is a 
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function of both sample size and the a 
level chosen as “statistically signifi- 
cant.” If, in the study by Vaucher 
et al,! we combine childran with mild, 
moderate, and severe developmental 
delay, we find an adverse outcome in 
approximately 60% (11/17) of the con- 
trols and 45% (10/22) of the surfactant- 
treated children. If we assume that a 
traditional a =.05 was used, given the 
difference observed and the sample 
size, B >.5.° Thus, a 15% difference 
would be considered not significant. 
Only with 98 patients in both the 
control and study groups would a 
difference of this size have a 50% 
chance of being recognized as statis- 
tically significant. More recently, ret- 
rospective sample-size calculations 
based on visk reduction have been 
described by Detsky and Sackett.‘ 
The advantage of this retrospective 
sample-size calculation is that knowl- 
edge of the frequency o? events (eg, 
neurodevelopmental delay) in the con- 
trol and study populations often’ re- 


sults in more accurate and smaller | 


sample sizes. If we use the charts 
provided bv Detsky and Sackett‘ for 
retrospective sample-size calcula- 
tions, 15 petients are needed in each 
group to detect even a 25% risk reduc- 
tion (or risk increase as the case may 
be). To detezt a smaller change in risk, 
such as 15%, larger sample sizes are 
needed. Thus, only if children with 
mild, moderate, and severe develop- 
mental delay were combined and only 
if a minimum 25% change in risk were 
considered clinically significant would 
Vaucher and colleagues be able to draw 
a “true-negative” conclusion. 

This brings us to the second prob- 
lem, that of the different developmen- 
tal tests used and the time of admin- 
istration. The authors employed a 
variety of cevelopmental assessment 
tools that vary somewhat in the mea- 
sures emplcyed. The Knobloch-Gesell 
Developmerital Screening Inventory 
consists of selected items from the 
Gesell Developmental Schedules and 
provides ratings of adaptive, gross 
motor, fine motor, language, and per- 
sonal-social characteristics.® The Grif- 
fiths Mental Developmental Scales 
equally weigh five similar areas (loco- 
motor, personal-social, hearing and 
speech, eye and hand, and perfor- 
mance) to derive a total score.* The 
Bayley Scales of Infant Development 


provides two scores—a mental score 


(Mental Developmental Index) and a 
motor score (Psychomotor Develop- 
mental Index).* The authors also men- 


tion use of the Stanford-Binet Scale 
for children 36 to 48 months of age but 
only one child was tested! It is unclear 
to me why one developmental test was 
not uniformly employed for a given 
age range throughout the population. 
More disturbing is the fact that the 
authors have resorted “only the single 
most recent tes; result for each child.” 
Consequently, the assessment re- 
ported may have occurred as early as 
6 months’ or zs late as 24 months’ 
adjusted age. recent studies?’ have 
suggested that scores achieved by pre- 
maturely born children on some of 
these tests frequently are not stable 
over this time veriod. Over a longer 
period, children with an early diag- 
nosis of cerebral palsy often experi- 
ence resolution or lessening of motor 
impairment. Developmental pro- 
cesses may help one child to improve 
and overcome dvstonia of prematurity 
while another child’s spastic diplegia 
may become more pronounced and 
cause increasing dysfunction over 
time. Comparison of developmental 
test results over’ such a broad age 
range is at least unscientific. It is thus 
very difficult to accept the authors’ 
conclusion of comparable neurodevel- 
opmental outcome in surfactant- 
treated and cortro! populations. Al- 
though surfactant-replacement ther- 
apy holds promise for increasing sur- 
vival rates for very premature infants, 
the study by Vaucker et al does not 
dispel the possibility that the poten- 
tially greater number of survivors may 


include a larger proportion of severely | 


impaired children. 
DianE LANGKAMP, MD 
Department of Pediatrics 
University cf Wisconsin 
202 3 Park St 
Madison, WI 538715 
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mental and respiratcry outcome in early child- 
hood after human suzfactant treatment. AJDC. 
1988; 142:927-9380. 
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1983;137:586-591. 

3. Fleiss JL. Statistical Methods for Rates 
and Proportions. New York, NY: John Wiley & 
Sons Inc; 1981:274. 

4. Detsky AS, Sackett DL. When was a ‘neg- 
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1985;145:709-712. 

5. Mitchell JV Jr, ed. Tests in Print III. Lin- 
coln, Neb: University of Nebraska Press; 1983: 
35, 343-344, 
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urements Yearbook. Lincoln, Neb: University of 
Nebraska Press; 1985 1:155-156, 626. f 
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its assessment of the vary low birth weight infant. 
Child Dev. 1983;54:1176-1188. 
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8. Mauk JE, Ting RY. Correction for prema- 
turity: how much, how long? AJDC. 1987;141: 
378. 

9. Nelson KB, Ellenberg JH. Children who 
‘outgrew’ cerebral palsy. Pediatrics. 1982;69:529- 
536. 


In Reply.—We appreciate Dr Lang- 
kamp’s concern that the widespread 
use of surfactant-replacement therapy 
among very-low-birth-weight infants 
with surfactant deficiency might re- 
sult in an exchange of increased neuro- 
developmental morbidity for de- 
creased mortality caused by -respira- 
tory distress syndrome. Although a 
larger patient population would be 
ideal to exclude a type II error conclu- 
sively, our follow-up data, based on a 
randomized, controlled trial of human 
surfactant replacement, did not indi- 
cate substantial differences in major 
neurologic or developmental sequelae, 
such as cerebral palsy or severe mental 
retardation, between surfactant recip- 
ients and placebo-treazed infants re- 
ceiving conventional ventilation. We 
cannot yet exclude differences be- 
tween the two groups in later sequelae, 
such as communication disorder, atten- 
tion-deficit disorder, perceptual-mo- 
tor abnormalities, or learning disabil- 
ity. While a 100% follow-up rate is 
desirable, this is difficult to accomplish 
in most regions of the United States 
given family mobility, high frequency 
of low socioeconomic status, and the 
lack of universal access to health care. 
Among Finnish mfants, for whom 
health care services are universally 
available and centralized regardless of 
family locale the follow-up rate was 


nearly 100%, and we were encouraged - 


to find neurodevelopmental outcomes 
similar to those reported in American 
infants. As we noted, a longerterm 
study may reveal differences based on 
the disparate demographic character- 
istics of the two patient groups. 

Each of the developmental tests em- 
ployed in our study assesses cognitive 
and motor function and is standard- 
ized for specific age groups within 


each population. Because different ex- ` 


aminations were used, the data were 
compared in terms of deviation from 
the test mean rather than as numeric 
scores. A single assessment was used 
for each infant to avoid bias resulting 
from differing numbers of examina- 


tions per child. We used the most 


recent age-adjusted test results for 
each child zo improve the correlation 
between this early assessment of de- 
velopment with later estimates of in- 
tellectual function. While the age 
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range of infants tested in our study 
was broad, the median adjusted age 
at examination was 24.5 months. 

Our study, like previously published 


= ones, does not address the issue of 


longer-term neurodevelopmental out- 
come. Indeed, mild neuromotor ab- 
normalities detected during the first 
year of life are often transient, al- 
though they may be markers for later 
developmental problems at school age, 
and infants with cerebral palsy iden- 
tified at 12 to 24 months of age may 
be neurologically normal in later child- 
hood. Rather, our purpose was to de- 
termine whether infants treated with 
surfactant demonstrated more ad- 
verse early neurological or develop- 
mental outcome, as was recently re- 
ported by Dunn and coworkers in 
Toronto, Canada.‘ Our data demon- 
strate no significant differences in 
2-year outzome between surfactant- 
treated and control groups. A larger 
and longer-term follow-up study of our 
diverse patient populations is cur- 
rently under way to exclude defini- 
tively any cifferences in neurodevelop- 
mental outcome between infants 
receiving human surfactant and those 
treated only with traditional ventila- 
tory techniques. Our data support the 
use of exogenous surfactants as inves- 
tigational agents in very-low-birth- 
weight infants. To answer definitively 
questions -regarding long-term effi- 
eacy of this approach to respiratory 
distress syndrome, additional ran- 
domized, controlled clinical trials, not 
case registries, are needed. Clearly, 
longer-term follow-up studies must be 
incorporated in the design of ongoing 
clinica] trials of a variety of surfac- 
tants. 

Yvonne E. VAUCHER, MD 

Medical Director, ISCC Follow-up 

UCSD 

225 Dickinson St 

San Diego, CA 92103-1990 


We note that in our Table footnote, a decimal 
point was missing; the SEM should have read 1.5 
months, not 15 months. 
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Are ‘Hot’ Ears Really Hot? 


Sin ~—Recordings from the tympanic 
membrane appear superior to those 
obtained from most other sites com- 
monly used for measuring body tem- 
perature.'’ Infrared determinations of 
temperature have been shown to be 
fast and accurate’? and have been used 
to monitor localized increases in tem- 
perature from a variety of causes and 
sites.! We used a commercially avail- 
able device that measures tympanic 
membrane temperature (FirstTEMP, 
Intelligent Medical Systems Inc, 
Carlsbad, Calif) to explore the effect 
of otitis media on that temperature. 
We assumed that patients with unilat- 
eral otitis media would display a dif- 
ference in ear temperature measure- 
ments that reflected the magnitude of 
the local effect of the otitis, ie, that 
the normal ear would reflect the core 
temperature and the infected ear 
would reflect the local increase be- 
cause of the infection. 


Patients and Methods. — Unilateral otitis 
media was defined as an acute illness with 
a normal ear opposite a red tympanic mem- 
brane that was either immobile or bulging. 
Sixty-two such patients underwent bilat- 
eral infrared measurements to compare the 
normal ear with the infected ear. Unin- 
fected ears had temperature recordings 
ranging from 86.1°C to 40.3°C with a mean 
of 37.58°C, while the infected ear temper- 
atures ranged from 36.3°C to 40.3°C with 
a mean of 87.67°C. Figure 1 displays the 
plot of temperatures from infected ears on 
the y axis vs normal ears on the x axis. 
The correlation between the infected and 
normal ears was significant and positive 
(r= .91; 2 =.83; P=.0001). The regression 
equation was as follows: infected ear equals 
0.903 times the normal ear plus 0.07. The 
average (+SD) difference between the two 
ears was 0.094°C + 0.38°C. Figure 2 shows 
the frequency distribution of the difference 
between infected and uninfected ear tem- 
peratures. 


Comment. —The center for thermo- 
regulation in the hypothalamus re- 
sponds to its vascular perfusion tem- 
perature, presumably directing the 
changes that generate the events that 
modify in core temperature.** For a 
patient at a thermic steady state, fe- 
brile or otherwise, a number of sites 
have been used to estimate core tem- 
perature. Those sites—cutaneous, ax- 
illary, sublingual, rectal, esophageal, 
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Fig 1.—Scattergram of temperatures of in- 
fected vs normal ears. 
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Difference Between Otitis and Normal Ear, °C 
Fig 2.—Frequency distribution of the distri- 


bution of the difference between infected 
and normal ears. 


and central venous —~ have varying lev- 
els of patient discomfort and technical 
difficulty.’ The technically simpler 
sites suffer from perfusion difficulties 
that reduce their response to change 
and therefore limit usefulness in the 
thermically unstable patient. Areas 
such as the tympanic membrane that 
are well perfused and that share vas- 
cular supply with the hypothalamus 
are ideal for temperature sampling.®* 
Initial tympanic temperature record- 
ers were sealed in the canal close to 
the tympanic membrane, but discom- 
fort and complications limited their 
use to special cases, ie, anesthetized 
patients and astronauts.’ This problem 
is solved with measurement of infra- 
red radiation from the tympanic mem- 
brane. 

Infrared energy radiating differen- 
tially from various sources has been 
used for military “night vision,” for 
night photography, for crop or weather 
analysis from satellites, and for tem- 
perature recording from a distance in 
scientific studies.! Infrared energy ra- 


diating from the ear is used clinically: 


to measure body temperature and has 
been shown to correlate well with 
other measurements of core tempera- 
ture.1? In fact, the technique offers 
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.. theoretical and practical advantages 


over more peripheral measurements. 
It is obtained quickly and easily and 
is well tolerated; cross-contamination 
is less likely; and the response time to 
temperature change is virtually in- 
stantaneous.'? 

Since local heat is a classic sign of 
infection and since otitis is common in 
children, we proposed that an ear with 


unilateral otitis media would yield 


higher temperature determinations 
than in the normal ear. Localized in- 
fection of one middle ear should not 
alter perfusion of the contralateral 
normal ear. The normal ear should 
reflect the perfusion of the hypotha- 
lamic thermoregulatory center. The 
temperature increase in the infected 
ear compared with that in the normal 
ear should then disclose the local ther- 
mal effect of the otitis. Using the 
FirstTEMP device, we found the in- 
fected ears to be 0.094°C + 0,38°C hot- 
ter than the uninfected ears, and we 
propose that the local heat effect of 
otitis media is of that order. This 
difference was not large enough to 
interfere with the clinical use of ear 
infrared measurements in patients 
with otitis media as an approximation 
of core temperature. We conclude that 
“hot” ears are only approximately 
0.1°C hotter than normal, ie, that hot 
ears are not very hot. 

MIcHAEL R. Weir, MD 

TRACEY E. WEIR 

Madigan Army Medical Center 

PO Box 406 l 

Tacoma, WA 98431-5407 
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Cholecystectomy in 
Sickle Cell Anemia 


Sir —In the July 1988 issue of AJDC, 
Malone anc Werlin! reported the re- 


sults of preoperative transfusion be- 
fore elective cholecystectomy at the. 


time of diagnosis of cholelithiasis in 
children with sickle cell anemia. Our 
own practice supports the conclusions 
of this study. 

From 1976 to 1988, 240 children have 
been seen at the sickle cell clinic. Over 
the last 10 years, 24 children with 
sickle cell anemia (mean age, 10.5 
years) underwent surgery for choleli- 
thiasis in the Pediatrie Surgery Unit 
at Centre Hospitalier Régional et Uni- 
versitaire de la Guadeloupe. An annual 
ultrasonography study detected gall- 
stones in 9 patients. 

Fifteen children had a history of 
recurrent abdominal pain. Of these, 
10 were admitzed because of acute 
complications (4 patients with acute 
cholecystitis, 1 with biliary pancrea- 
titis, and 5 with choledocal stones, 
with jaundice and cholangitis). 

From 1979 to 1985, 13 children un- 
derwent surgery without preoperative 
transfusions. Seven of these children 
experienced postoperative complica- 
tions (6 developed pneumonia, 1 de- 
veloped osteomyelitis, and 1 developed 
wound sepsis). The preoperative mean 
hemoglobin level was 76 g/L, with a 
range of 60 to 100 g/L. 

From 1985 to 1988, 11 children re- 
ceived preoperative transfusions and 
underwent surgery without any post- 
operative complications. The mean 
preoperative hemoglobin level was 
128 g/L, with a range of 110 to 
150 g/L. 

The protocol we used is straightfor- 
ward. If the total hemoglobin level is 
greater than 85 g/L and less than 
120 g/L, the child receiv2s a 10-mL/kg 


transfusion with packed red blood 


cells 1 day before surgery. If the total 
hemoglobin level is less zhan 85 g/L, a 
20-mL/kg transfusion with packed red 
blood cells is given 2 days before sur- 
gery. Before transfusior, one third of 
the transfused blood is sampled from 
another vein. If the total hemoglobin 
level remains less than 120 g/L, an 
additional 10-mL/kg transfusion of 
packed red blood cells is given the day 
before surgery, 

Francois Gerry, MD 

Service de chirurgie pédiatrique 

Centre Hosvitalier Régional et 

Universitaire de la Guadeloupe 
97159 Pointe a Pitre 
France 


1. Malone BS, Werlin SL. Cholecystectomy ` 


and cholelithiasis in sickle cell anemia. AJDC. 
1988;142:799-800. 
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Drug Usage Among Adolescents: 
A Survey From a Pediatric/ 
Adolescent Practice 


Sir.—Studies have documented alco- 
hol and other drug usage among the 
adolescent population. In 1985, in a 
study of over 17000 high school stu- 
dents, 75% admitted to trying alcohol, 
60% marijuana, and 16% cocaine.’ Be- 
cause these statistics, along with other 
statistics from similar studies, Involve 
a cross section of the population, the 
percentages of drug usage by adoles- 
cents in a given practice might be very 
different. Depending on many factors, 
including demographics, socioeco- 
“nomic status, ethnic population 
served, and geographic areas (urban 
vs rural), the figures in any pediatric 
practice may be dissimilar to the fig- 
ures quoted. 

In dealing with the problem of drug 
usage/abuse in an adolescent popula- 
tion in one’s own practice, it might be 
beneficial to know what the statistics 
are in regard to drug usage in the 
population being served. In the pro- 
cess of obtaining information about the 
deliberate intoxication of children and 
pets by adolescents, I obtained gen- 
eral information concerning drug us- 
age.? The study population consisted 
of an upper—middle-class population in 
a suburb of San Diego, Calif. 

Subjects and Methods.— My practice is 
that of a pediatrician in a large multispe- 
cialty group who has had fellowship train- 
ing in adolescent medicine. The statistics 


are from a survey that was conducted ` 


between March and June of 1987. The group 
practice serves as a health maintenance 
organization as well as a private practice 
setting. 

One hundred three male adolescents and 
100 female adolescents between the ages 
of 12 and 18 years completed an anonymous 
questionnaire. The questionnaire was com- 
pleted in the examining room without the 


parents being present. These patients were . 


being evaluated for illnesses as well as 
receiving routine health maintenance eval- 
uations. They were not being evaluated for 
drug-related problems. The questionnaire 
asked if they had ever tried alcohol, mari- 
juana, or other drugs, and if they used such 


drugs on a regular basis. The definition of 


“regular basis” in this study was defined 
as once a month or more. Tables 1 and 2 
provide the statistics in regard to drug 
usage by age and sex. 


Comment. —As expected, the older 
the adolescent, the more likely he or 
- she used alcohol or other drugs, either 
on a trial or regular basis. Surpris- 
ingly, however, female adolescents be- 
gan experimenting with alcohol and a 
variety of drugs at an earlier age than 
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No. of 


Sex/Age, y ` Patients 


*C indicates cocaine; M, methamphetamine; P, pencyclidine; A, amphetamine; AN, amyl nitrate; and 


_ Ph, phenicyclidine. 


"Table 1.—Drug Usage ‘Ever’ 


Alcohol 
2 (100) 
0 (0) 

6 (40) 
5 (62) 
11 (51) 


15 (75) 


17 (80) 
23 (92) 


17 (70) 


15 (65) 


17 (94) 


17 (94) 


10 (91) 


5 (100) 


Drug, No. (%) of Subjects 


Marijuana 


2 (24) 


4 (21) 


9 (45) | 


6 (28) - 
10 (40) 


12 (81): 


12 (67) ` 


12 (67) 


5 (100) 


C 


1 (12) 


C 13 (5) 


LSD 


LSD 


1 (5) 


3 (15) 
2 (10) 
3 (15) 


0 


4 (17) 
3 (12) 
3 (12) 
2 (8) 


4 (23) 
2 (10) 
5 (29) 
1 (6) 


2 (9) 
1 (4) 
2 (9) 
1 (4) 


4 (22) 
4 (22) 
1 (6) 


4 (22) 
3 (17) 
4 (22) 
1 (6) 
4 (36) 
1 (9) 
2 (18) 
1 (9) 


2 (40) 


1 (20) 


2 (20) 


Table 2,—Regular Drug Usage 


. Drug, No. (%) of Subjects 
No. of m 
l Sex/Age,y . Patients Alcohol Marijuana Other* 


1 (12) 
1 (5) 
3 (15) 


5 (23) | 


7 (24) 
7 (41) 
7 (30) 
10 (56) 
6 (33) 


8 (73) 
3 (60) 


*C indicates cocaine; M, methamphetamine. 
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0 
0 
0 
0 
1 
1 
0 
0 
2 
1 
0 
1 
1 
0 
0 


did male adolescents and continued to 
do so up until 18 years of age. It is not 
known whether this trend continues 
beyond this age since we did not sur- 
vey patients older than age 18 years. 
Do female adolescents experiment 
with drugs at an earlier age because 
of their earlier age of onset of puberty 
with all of the physical and emotional 
turmoil that puberty entails? Are fe- 
male adolescents being exposed to 
drugs at an earlier age because of our 
societal dating patterns (usually in- 
volving an older male adolescent 
rather than one of the same age as the 
female adolescent)? Does this now 
mean that female adolescents have a 
higher risk-taking potential for drug 
usage than male adolescents? Cer- 
tainly, it has been traditionally taught 
that boys display more risk-taking be- 
havior than girls, but does this occur 
at a later age? Is this now changing in 
our society at least as drug usage is 
involved? These questions cannot be 
answered by this small, limited study. 
Another disturbing point of this 
study involves the resurgence of the 
use of LSD. This drug was popular in 
the early 1960s and seems to be again 
gaining popularity. Will we start see- 
ing more problems related to intoxi- 
cation with this substance? Perhaps 
by knowing what age group use drugs 


and what drugs are being used by the - 


adolescent patients in our own prac- 
tices, we can become more successful 
at. intervention. However, it must be 
emphasized that the information ob- 
tained from this population of adoles- 
cents may not apply to other pediatric/ 
adolescent practices. Since female 
adolescents (at least in my practice) 
are experimenting with drugs at an 
earlier age than male adolescents, it 
might be beneficial to target girls at a 
younger age for preventive drug pro- 
grams. Unfortunately, statistics on 
nicotine use were not obtained, al- 
though this substance clearly belongs 
in the category of drug abuse. 
RicHARD M. Bucuta, MD 
Division of Pediatrics and 
Adolescent Medicine 
Scripps Clinic and Research 
Foundation 
10666 N Torrey Pines Rd 
La Jolla, CA 92087 
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Reconsideration of IgM-Enriched 
Intravenous Immunoglobulin 
for Neonatal Sepsis 


To the Editor.—In the article by 
Haque et al! in the December 1988 
issue of AJ DC, the authors concluded 
that mortality from neonatal sepsis 
(suspected or proved) was signifi- 
cantly reduced in a group of 30 infants 
treated in a prospective, randomized 
trial with IgM-enriched intravenous 
immunoglobulin (Pentaglobin, Biotest 
Pharma, Frankfurt, West Germany) in 
addition to antibiotics compared with 
a control group of 30 infants who were 
treated with antibiotics alone. 

Their conclusion of a statistically 
significant (P<.001) reduction in mor- 
tality betw2en the treated and control 
groups was based on the use of Stu- 
dent’s £ test for statistical analysis. Is 
there some rationale that makes use 
of the Student t test the appropriate 
test for analysis of these outcome 
data? 

As outcome is a discrete and not a 
continuous or numerical parameter, a 
t test, which is a parametric test of 
the difference in means between two 


‘samples or two groups. is not the 


proper test to apply to this analysis. 
Rather, a nonparametric test is indi- 
cated, as outcome can be categorized 
as the proportion of infants in each 
group who lived vs those who died. 
Reorganization of their Table 2 into a 
2x2 contingency table would appear 
as follows: 


Group Lived Died 
Control (n = 30) 24 6 
Immunotherapy 

(n= 30) 29 1 


Using Fisher’s Exact Test, because 
the expected frequencies in some of 
the cells are less than 5,? and a two- 
sided test, secause there is no strong 
basis for predicting which way the test 
should turn out, the leval o? signifi- 
cance is P=.10 (Statpak 4.1, North- 
west Analytical Inc, Portland, Ore). 
The failure to reach statistical signifi- 
cance at P<.05 using Fisher’s Exact 
Test in this case may be due to a B 


error from too small a sample size; 
that is, the failure żo find a significant 
difference in outcome among treated 
and control infants, if the treatment 
did in fact make a difference, could be 
overcome by studying a larger popu- 
lation of infants. 

However, if the Fisher Exact Test is 
applied to evaluate differences in out- 
come among only infants with proved 
sepsis, then P=.4G. 

While the idea to use _[gM-enriched 
intravenous immunoglobulin to treat 
neonatal sepsis is an interesting vari- 
ant on the idea of using standard, 
commercially available intravenous 
immunoglobulin for the same purpose, 
Haque et al have not provided con- 
vineing data regarding the efficacy of 
the preparation studied. Further stud- 
ies are warranted before adopting 
IgM-enriched intravenous immuno- 
globulin as part of a therapeutic ar- 
mamentarium against neonatal sepsis. 

SuE L. Haut, MD 
The Children’s Mercy Hospital 
Section of Neonatal/ 
Perinatal Medicine 
24th at Gilham Read 
Kansas City, MO 64108 

1. Haque KN, Zaidi MH, Bahakim H. IgM- 
enriched intravenous immunoglobulin therapy in 
neonatal sepsis. AJDC. 1988;142:1293-1296. 

2. Glantz SA. A Primer of Biostatistics. New 


York, NY: McGraw-Hill International Book Co; 
1981:117. 


In Reply.—I am grateful for Dr Hall’s 
interest in our work. Indeed, the rea- 
son for not using the Fisher Exact 
Test was that our sample size was too 
small for each cell. 

We do not claim trat we have proved 
the efficacy of IgM-enriched intrave- 
nous Immunoglebulin in the treatment 
of neonatal sepsis. What we have tried 
to show is that this modality helps in 
improving the outcome but needs to 
be confirmed by larger studies. We 
are now comparing intravenous im- 
munoglobulin with IgM-enriched in- 
travenous immunoglobulin in the 
treatment of neonatal sepsis. . 

Kuaip N. Hague, FRCP(Ep), 
FRCPI, FAAP, DCH, DIM&H 
Department of Paediatrics 
Division of Neonatology 
College of Medicine 

PO Box 2825 

Riyadh 11461 

Saudi Arabia 
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Leads From the MMWR 


Morbidity and Mortality Report 
Centers for Disease Control, Atlanta 


Firearm-Associated Homicides Among Family 
Members, Relatives, or Friends—Ohio 


IN 1985, 311 (56%) of 553 homicides 
in Ohio occurred among relatives or 
acquaintances; 191 (61%) of these 311 
homicides involved the use of firearms 
(Federal Bureau of Investigation 
(FBD, unpublished data, 1985). To 
learn more about firearm homicide 
among persons who are closely ac- 
quainted, the Ohio Department of 
Health (ODH), Division of Epidemiol- 
ogy interviewed offenders involved in 
homicides occurring between 1982 and 
1985 that met the following six crite- 
ria: the homicide 1) occurred in Cleve- 
land, Cincinnati, Columbus, Toledo, 
Dayton, or Akron; 2) occurred be- 
tween family members, relatives, or 
friends; 3) was committed with a fire- 
arm kept in the household; 4) victim 
and offender were greater than or 
equal to 18 years of age; 5) occurred 
in or within the immediate vicinity of 
a residence; and 6) was not secondary 
to another crime. The primary pur- 
poses of the investigation were to de- 
scribe demographic characteristics of 
the offenders and to identify situa- 
tional or environmental factors related 
to the homicide. 

Using records from the Ohio State 
Departmen: of Corrections and Re- 
habilitation and police records from 
Cleveland, Cincinnati, and Columbus, 
investigators identified 105 homicides 
that met the above criteria. Of these, 
interviews were completed with 50 
(48%) offenders. Of the 55 offenders 
who were not interviewed, 37 (67%) 
could not be located, 12 (22%) refused 
to participate, and three (5%) had 
died. Three (5%) interviews were not 
completed for other reasons. 

Since the Ohio Homicide study in- 
cluded only a subset of firearm-asso- 
ciated homicides that occurred among 
family members, relatives, or friends, 
selected offender characteristics were 
compared with Ohio data from the 
FBI. The distribution from the Ohio 
homicide study approximates Ohio es- 
timates from the FBI for median age 
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of the offender and type of firearm 
used in the homicide (FBI, unpub- 
lished data, 1985). However, in the 
Ohio homicide study, offenders were 
less likely to be male and lass likely to 
be white. 

Offenders’ responses varied widely 
as to their perception of the single 
immediate cause of the homicide. 
Forty percent responded that some 
type of threatened (80%) or actual 
(10%) physical abuse was occurring 
just before the incident, regardless of 
whether the victim or the offender 
initiated the abuse. Ten percent sug- 
gested that alcohol and/or drugs was 
the immediate reason for the incident. 
Other reasons for the incident in- 
cluded “jealousy,” “money,” or “the 
general stresses of living together” 
(10%), “accidental” (12%), “other” 
(10%), or “unknown” (18%). 

Handguns were the type of firearm 
used in 76% of the homicides. Less 
than half the offenders reported own- 
ing the firearm; only 26% reported 
that the weapon was purchased from 
a licensed dealer. Fifty-six percent of 
firearms were kept in the bedroom; 
96% were always kept in the house- 
hold in which the homicide occurred, 
and the remaining 4% were usually 
kept in the household. Self-protection 
was the most commonly reported 
(56%) purpose for obtaining the fire- 
arm. i 

Sixty-four percent of the firearms 
were always kept loaded, and at least 
64% were always kept in an unlocked 
location. Forty-four percent were al- 
ways kept loaded and in an unlocked 
location. Thirty-eight percent of the 
firearms had been owned less than 1 
year; 66% had been owned <6 years. 

Alcohol was reported to have been 
consumed before the incident by 62% 
of the offenders, and aleohol and/or 
drugs, by 88% of the offenders and/or 
victims. Thirty percent of the offend- 
ers had the firearm in their immediate 
physical possession just before the 


incident; 54% reported drawing a fire- 
arm or some other weapon first, and 
22% reported the victim drew a fire- 
arm or some other weapon first. 
Thirty-eight percent believed they 
could not have resolved the situation 
without the firearm, and 22% re- 
sponded that the victims “dared” 
them. Forty-eight percent reported 
they did not intend to shoot the victim 
when they drew the weapon. Forty 
percent indicated that the victim was 
approaching them when the gun was 
fired, and 48% fired the weapon within 
15 seconds of brandishing it. Seventy 
percent of the offenders reported 
never practicing shooting firearms; 
50% recalled that their parents had 
owned a firearm during their child- 
hood. Seventy-four percent indicated 
that just before or during the incident 
they did not consider that they could 
go to prison for using a gun. 

CDC Editorial Note: This investiga- 
tion by the ODH helps describe the 
problem of firearm-associated homi- 
cide in Ohio. Homicide is the fourth 
leading cause of years of potential life 
lost before age 65 in the United States 
and fifth in Ohio! (ODH, unpublished 
data, 1987). In 1985, 59% of all U.S. 
homicides involved relatives and ac- 
quaintances.? In Ohio, between 1979 
and 1986, 63% of all homicides were 
committed with a firearm (ODH, un- 
published data, 1988). 

The findings in this investigation 
should be interpreted with caution 
because the sample size was limited 
and restricted to homicides in six ur- 
ban areas and because the sample size 
was further reduced as a function of 
the number of offenders who could be 
included in the study. In addition, this 
study investigated homicides between 
family members, relatives, or friends, 
and the results may not be generaliz- 
able to other types of homicide. 

However, the results from this in- 
vestigation are useful in planning fu- 
ture investigations of possible risk 
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factors for firearm-associated homi- 
cide among family members, relatives, 
or friends. If confirmed by future 
research, these findings may repre- 
sent possible avenues for intervention 
to prevent firearm-associated injuries. 

Four areas of study have been iden- 
tified for further efforts in developing 
effective strategies to prevent fire- 
arm-associated injuries*: 1) collection 
of information on the magnitude, char- 
acteristics, and costs of the morbidity 
and disability caused by firearms and 


on the types of firearms that inflict 
these injuries; 2) determination of the 
number, type, and distribution of fire- 
arms in the United States; 3) conduct 
of epidemiologic studias thai quantify 
the individual risks of injury associ- 
ated with the possession of firearms; 
and 4) evaluation of interventions re- 
lated to firearms. Pursuit of such re- 
search. strategies should improve the 
scientific base of information needed 
for further research and prevention 
efforts. 
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Influenza Vaccine Composition Recommendation 
for the 1989-90 Season 


During the 1988-89 influenza season, 
influenza type B has predominated in 
the United States but has cocireulated 
with type A(H1N1) and A(H8N2). 


-:Elsewhere in the Northern Hemi- 


-» sphere, type A influenza has generally 
predominated, with both influenza 
ACHIN1) and A(H3N2) cocireulating. 

Antigenic analysis of type A(H1N1) 
viruses from outbreaks indicates that 
most strains are closely related to the 
U.S. vaecine strain, A/Taiwan/1/86. 
The antibody induced by this vaccine 
component reacts well with the re- 
cently circulating type ACHIN1) vi- 
ruses. 

As in last season, type A(H3N2) 
viruses continue to be heterogeneous. 
Some isolates resemble the current 
vaccine strain A/Sichuan/2/87, but 
most are better inhibited by antiserum 
to the A/Shanghai/11/87 reference vi- 
rus. In addition, patients vaccinated 
with A/Sichuan/2/87 vaccine consis- 
tently had lower antibody responses 
to the A/Shanghai/11/87 strain than to 
the vaccine strain. 

Most influenza B strains isolated 
this season, particularly in the United 
States, are similar to the current vac- 
cine component, B/Victoria/2/87. How- 
ever, a new varjant was identified in 
Asia; B/Yamagata/16/88 is an example 
of the variant. This strain was first 
seen in the People’s Republic of China 
in August 1987 and circulated in Japan, 
Hong Kong, Singapore, Taiwan, and 
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Thailand from February 1988 to Jan- 
uary 1989. The antibody induced by 
the current B/Victoria/2/87 vaccine 
component is poorly reactive with the 
B/Yamagata/16/88 strain. 

Based on these and other data, the 
World Heath Organization (WHO) has 
recommended that the trivalent influ- 
enza vaccine for use in the 1989-90 sea- 
son contain the following components: 
type A(H3N2), A/Shanghai/11/87-like 
antigen, and type B/Yamagata/16/88- 
like antigen and retain the type 
ACHINI) component of the current 


‘vyaecine. This decision has been rati- 


fied by the Food and Drug Adminis- 
tration’s Vaccine Advisory Panel. 


Reported by: P Gross, MD, Hackensack Medical 
Center, Hackensack, New Jersey. P Palmer, 
F Ruben, MD, Univ of Pittsburgh, Pennsylvania. 
Influenza Research Center, Baylor College of 
Medicine, Houston, Texas. G Schild, PhD, Na- 
tional Institute of Biological Stendards and Con- 
trol, London, United Kingdom. National Influ- 
enza Centers, Microbiology and Immunology 
Support Sves. World Health Organization, Ge- 
neva. Div of Virology, Office o? Biologics, Food 
and Drug Administration. Participating state and 
territorial epidemiologists and state laboratory 
directors. WHO Collaborating Center for Influ- 
enza, Influenza Br and Epidemiology Office, Div 
of Viral Diseases, Center for Infectious Diseases, 
CDC (MMWR vol 38, No. 11). 


CDC Editorial Note: Influenza type 
A viruses are classified into subtype 
on the basis of two antigens: hemag- 
glutinin (E) and neuraminidase (N). 


Three subtypes of hemagglutinin (H1, 
H2, H3) and two subtypes of neura- 
minidase (N1, N2) are recognized 
among influenza A viruses that have 
caused widespread human disease. 
Immunity to these antigens, espe- 
cially the hemagglutinin, reduces the 
likelihood of infection and the severity 
of disease if infection occurs. However, 
over time there may be enough anti- 
genic variation ‘antigenic drift) within 
the same subtype that infection or 
vaccination with one strain may not 
induce immunity to distantly related 
strains of the same subtype. Antigenic 
variation occurs with influenza B vi- 
ruses, although no subtypes are known 
to exist. For these reasons, major 
epidemics of respiratory disease 
caused by new variants of influenza 
continue to occur. The antigenic char- 
acteristics of current strains provide 
the basis for selecting virus strains 
included in each year’s vaccine. 

The manufacturing, quality control, 


and distribution process involved in 


producing about 39 million doses of 
influenza vaccine in the United States 
require many months to complete. 
Therefore, the decisions on which 
strains to include in the vaccine for- 
mulation for the 19&9-90 influenza sea- 
son were to be completed by late 
March to early April of 1989. Specific 
recommendations by the Immuniza- 
tion Practices Advisory Committee 
will be available later this spring. 


Leads From the MMWR 
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the 
Diagnosis 
Is 


Learn about the sources, 
symptoms and treatment of 
this American epidemic. 

From drug use to sexual abuse, all 
the facts about family violence —and 
what you as.a physician, mental health 
professional or administrator need 
to know —will be addressed at the 
AMA's comprehensive Conference on 
the Prevention of Family Violence and 
Victimization. This multi-disciplinary 
conference, emphasizing current 
research, policies and practices 


involved in the diagnosis and treat- 
ment of family violence, includes 
workshop topics on: The cycle of 
abuse; spouse, elder and child abuse; 
the relationship of drugs and alcoho! 
to family violence; and legal and 
policy issues. 


October 5-7, 1989 
The Chicago Hilton & Towers, Chicago. 


lo receive your free information packet 
‘and registration materials, call the 


AMA toll-free at 1-800-621-8335. 


CME credits are available. 
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The Editorial Board Speaks .. . 





George has been a pe valuable member of our board. He often characterizes himself asa ` 
r “curmudgeon,” but he is anything but these descriptors to the Editor. 
George has the facility of making statisties understandable to the rest of the world,a  — 5 
tremendous asset to the Editorial Board and Editor. In addition, he has the uncanny. nack of at 
delving into a report and identifying and analyzing not only the statistical treatme atthe © sce 
entire methodologic approach that the author(s) used. His comments are trenchant, utilitari- i 

an, and tinged with enough humor for authors and editors to enjoy, but not so much that the 
main message is diluted. In short, he is that rare person, a useful referee to authors of both — 
accepted and rejected manuscripts from whom we constantly receive laudatory remarks 
concerning his commentaries. 





PRAISE FOR USEFUL WORDS 


“A clerk brags to the boss, “I am precise in parking my car; it is 
always in the exact center of the space.” The boss responds, “Yes, but 
you are not accurate; you often park in my space. 
~ Some familiar and useful words may lead to discussion such as this 
when the words have a variety of meanings. Precise ordinarily means 
meticulous or fastidious; to a machinist it implies a closely fitted 
machine part. In a laboratory, precision may denote the exactness of 
a measurement (eg, glucose within 0.1 mmol/L), or it may relate to 
the number of significant digits used (eg, 5.1 mmol/L or 5.12 mmol/L). 
In some contexts precision implies the closeness (consistency) of 
repeated measurements of the same substance or object. If systemat- 
ic error (bias) is present, repeated measurements may be closely 
clustered, but displaced from the truth, ie, they are precise but 
inaccurate, This was the problem with the clerk and parking. 

Statisticians use precision to describe the dispersion or variability 
of a set of measurements, often expressed as the SD. Repeated 
measurements of the same thing should be distinguished from mea- 
surements of several things or of the same thing at different times. 

Because of these vagaries of meaning, Feinstein’ suggests that 
precision may be too ambiguous for scientific communication, he 
recommends consistency, especially in clinical situations. Others use 
dependable, which also has several meanings: durable, steadfast, 
predictable, credible, and so on. Dependable is probably not precise 
enough for scientific usage. 

A word often seen alongside precision is accuracy. It usually 
means nearness to the truth, that is, to the correct value. Statisti- 
cians use accuracy to deseribe an estimate (from observations) of 
some parameter in relation to its true value. They also describe 
values that are free from systematic error (bias) as being accurate. 
There are fewer ambiguities associated with accuracy than with 
precision. Even if we are careful with these words, we still confront 
two others with varying meanings: reliabi lity and validity. 

In technical writing, reliability is used in three different ways. 
‘Among scholastic test-makers and psychologists,” rel iability implies 
the internal consistency, the connectedness of the items in a multi- 
item test or psychologic instrument. It is a measure of how well the 
separate elements relate to the trait or factor being evaluated. 

Feinstein’ discusses the theory, development, and use of clinical 
rating scales, a field he has named “Clinimetrics.” In pediatrics, a 
familiar example is the Apgar score. In psychiatry,’ there is also 
much concern with the inconsistencies in diagnosis and classification. 
In these contexts reliability is used in two ways: (1) Does the same 
observer get the same results on repeated observations of the same 
thing (test-retest or within-rater reliability)? (2) Do different observ- 
ers see the same thing when they examine the same object or event 
(interrater reliability)? For example, reliability checks can be dene on 
Apgar scoring (of the same infant) among several raters: rurse, 
obstetrician, anesthetist, and pediatrician. Test-retest reliability 
might be evaluated by comparing Apgar scores by the same observer 
shown the same videotape of a distressed infant on different occa- 
sions. Psychiatry has struggled with charges that diagnoses of mental 
illness lack both test-retest and interrater reliability. 

Reliability is similar in meaning to precision (or consistency). 
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Validity is a kind of well-established accuracy; it concerns the truth- 
fulness of the outcomes of the endeavor. Validity is frequently accom- 
panied by an adjective. Internal validity touches on the methods, 
controls, randomization, and so on within an experiment used to 
assure that the results are credible and persuasive. But the results 
may not apply to subjects outside the experiment. External. validity 
implies that results can be generalized from the sample studied to the 
population from which the sample came. 

Face validity refers to the immediate “common sense” evaluation 
applied to a research effort. Is there surface credibility? Are the 
things measured sensibly related to the goals of the effort? For some 
of us, astrology lacks face validity. Content validity relates to the 
elements included or not included in a project. Should a test ofreading 
skills be included in assessment of musical talent? Construct validity 
addresses the fit of the observations to already formed ideas (con- 
structs) about the matters under study. Does the construct “intelli- 
gence” include manual dexterity? Reaction time? 

In biomedical contexts, validity is often criterion-related; that is, 
do observations correspond to an established criterion or “gold stan- 
dard.” An academic achievement test has criterion validity if it 
matches actual performance, say grade point average. Physical diag- 
nosis of a fracture has criterion validity if the roentgenogram con- 
firms the fracture. 

Criterion validity comes in two versions. Predictive validity con- 
cerns the accuracy with which measurement of some current element 
or property predicts a future characteristic. Does the Denver Devel- 
opmental Screening Test’ at age 4 years pr edict neurodevelopmental 
integrity at age 8 years? The other version of criterion validity is 
concurrent validity, the extent to which a measurement of a trait or 
element is related to some other measurement done at the same time. 
Does a new quick test for streptococci agree with throat culture 
results? 

Apgar scores have good concurrent validity regarding the need for 
resuscitation, but predictive validity for later impairment is poor. The 
validity of diagnostic tests may be described in terms of test sensitiv- 
ity, specificity, and predictive accuracy, topics too complex to discuss 
here. 

This is a sketchy look at some familiar but capricious words. They 
oceur often in our professional literature, and their usefulness is 
unquestioned. For me, when professional reading begins to get tire- 
some, a pleasant change of pace can be achieved by poking around in 
the language to see how these praiseworthy words are being used— 
or misused. 
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Elevated Serum Levels of Tumor Necrosis Factor 
Are Associated With Progressive Encephalopathy 
in Children With Acquired Immunodeficiency Syndrome 


Mark Mintz, MD; Robert Rapaport, MD; James M. Oleske, MD; Edward M. Connor, MD; 
M. Richard Koenigsberger, MD; Tom Denny; Leon G. Epstein, MD © 


e The cytokine tumor necrosis factor 
(TNF) was assayed in the sera (n= 31) and 
cerebrospinal fluid (n=26) of children 
with acquired immunodeficiency syn- 
drome, using a competitive radioimmuno- 
assay. Elevated serum levels of TNF were 
found in 15 (79%) of 19 patients with pro- 
gressive encephalopathy (PE), compared 
with 1 (8%) of 12 patients without neuro- 
logic involvement. There was a significant 
association of PE with elevated serum 
TNF levels. Conversely, of 16 patients 
with elevated serum TNF levels, 15 (94%) 
were found to have PE, and of 8 patients 
with serum TNF levels greater than 100 
pg/mL, all 8 (100%) had PE. No association 
was found between cerebrospinal fluid 
levels of TNF and PE. Neither serum nor 
cerebrospinal fluid TNF levels correlated 
with the degree of cachexia. These data 


suggest that circulating TNF may be re- 


sponsible for the myelin damage that oc- 
curs in human immunodeficiency virus 
type 1-assoclated PE. 

(AJDC. 1989;143:771-774) 


umor necrosis factor (TNF), a ma- 

erophage/monocyte-derived immun- 
omediator"’ (also known as cachectin) is a 
cytokine that mediates both beneficial 
and cytotoxic events.” It has been im- 
plicated as a mediator of septic shock,*” 
cachexia,” graft-vs-host disease,’ and 
death in animals with cerebral malaria.” 
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It is also associated with a poor outcome 


in meningococcemia” and pediatric pur- 
pura fulminans.” Elevated levels have 
been observed in human parasitic infec- 
tion,” neoplastic disease,” and adult pa- 
tients with acquired immunodeficiency 
syndrome (AIDS) with secondary in- 
fection.“ 

The human immunodeficiency virus 
type 1 (HIV-1) has been identified as the 
cause of AIDS in adults and children.” 
In vitro, it has been shown that HIV- 
l—infected mononuclear cells produce a 
factor cytotoxic to L929 cells, a fibro- 
blast cell line sensitive to the lethal ef- 
fects of macrophage-derived TNF." Su- 
pernatants from monocyte cultures of 


“symptomatic HIV-1-infected patients 


produce sevenfold greater levels of TNF 
compared with control subjects and 
much higher levels than asymptomatic 
HIV-1-infected patients.” 

Children with AIDS often develop a 
progressive, debilitating encephalopa- 
thy.” The clinical hallmarks include loss 
of developmental milestones or demen- 
tia and pyramidal tract signs, with the 
pathologic features of severe white mat- 
ter degeneration, inflammatory cell in- 
filtrates with macrophages and multinu- 
cleated giant cells,” and radiologic and 
pathologic features of cerebral atro- 
phy.” The pathogenesis of this condition 
has remained elusive and speculative. 

Recently, Selmaj and Raine” demon- 
strated that TNF, in vitro, led to the 
destruction of oligodendrocytes, which 
led to speculation that TNF may be in- 
volved in processes of white matter de- 
struction. In vitro experiments have 
demonstrated that stimulated rat astro- 


cytes release a cytotoxic factor that kills - 


L929 cell targets and rat oligodendro- 
cytes, as does recombinant human TNF 


(r-Hu-TNF). Taken together, these ob- 
servations suggest that stimulated as- 
trocytes may produce TNF.” Therefore, 
cytotoxic factors, such as TNF, released 
by HIV-1-—infected invading inflamma- 
tory cells of monocyte/macrophage lin- 
eage or resident microglia, may be in- 
volved in the white matter damage 
associated with HIV-1 infection.*” 

Many children with pediatric AIDS 
exhibit failure to thrive and a progres- 
sive cachexia.” It has been proposed 
that wasting or cachexia may also be a 
TNE‘mediated event.’ Therefore, we 
have investigated levels of TNF in the 
serum and cerebrospinal fluid (CSF) of 
HIV-1—infected children with or with- 
out progressive encephalopathy (PE) or 
wasting. 


METHODS 


Specimens of sera (n = 31) and CSF (n= 26) 
from children with AIDS, aged 6 months to 
17 years (mean, 4.1 years), stored at — 70°C, 
were assayed for TNF; 25 specimens were 
matched. Specimens were collected as part of 
ongoing studies of HIV-1 infections in chil- 
dren. All of the patients fulfilled the Centers 
for Disease Control, Atlanta, Ga, criteria” 
for pediatric AIDS. Using previously de- 
scribed clinical criteria,” each child was 
diagnosed as having either PE (22 patients 
provided 19 sera and 18 CSF samples), or no 
PE (NPE) (14 patients provided 12 sera and 8 
CSF samples). Briefly, all children with 
HIV-1 infection at our institution were clas- 
sified into one of the following three 
categories: 

1. Normal neurologic findings. 

_ 2. Static encephalepathy.—These chil- 
dren had developmental delay or motor defi- 
cit that was nonprogressive and had normal 
brain growth. Static encephalopathies oc- 
curred frequently in our patient population 
prior to the appearance of HIV-1 infection 
and were most often due to premature birth, 
intrauterine exposure to drugs or other in- 
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fectious agents, or genetic factors. 

3. Progressive encephalopathy. — These 
children had a loss of developmental mile- 
stones or intellectual abilities (19 of 22 pa- 
tients with PE), progressive deterioration of 
motor function (21 of 22 patients), and/or 
impaired brain growth (20 of 22 patients). 
Impaired brain growth was documented by 
serial head circumference measurements or 
by serial computed tomographic scans. | 

Progressive encephalopathy was consid- 
ered to be associated with HIV-1 brain infec- 
tion. Children with static encephalopathy, 
and those with normal neurologic examina- 
tion findings, were combined to form the 
NPE group. 

These patients were further classified as 
being cachectic or noncachectic. Cachexia 
was defined as a weight quotient (weight age 
[age for which patient’s weight is in the 50th 
` -percentile//chronologic age of the patient) of 
less than 0.6. Patients were further sub- 
grouped according to the presence or ab- 
sence of secondary infections, defined as 
Pneumocystis carinii pneumonia, dissemi- 
nated Mycobacterium avium-intracellulare 
or cytomegalovirus, Candida albicans eso- 
phagitis, chronic salmonellosis, pyogenic 
bacterial infections, cryptococcosis, or toxo- 
plasmosis.” For comparison, controls were 
provided from sera and CSF from three chil- 
dren with inflammatory/infectious—associat- 
ed neurologic illness (one patient with en- 
cephalitis and two patients with myelitis), 
providing four sera and five CSF samples; 
four children with noninflammatory neuro- 
logic disorders (acute infantile hemiplegia, 
functional disorder, central nervous system 
leukemia, and simple febrile seizure), pro- 
vidirig three sera and four CSF samples. 

A competitive radioimmunoassay (Med- 
genix, Brussels, Belgium; distributed by 
Cambridge Medical Technology, Billerica, 
Mass) was used for the TNF assay. One 
hundred microliters of rabbit antiserum, 
raised against r-Hu-TNF, was incubated for 
18 hours at room temperature with either 
100 L of patient serum or CSF, standard 
(known concentrations of r-Hu-TNF), or 
control. Subsequently, 100 pL of r-Hu-TNF 
labeled with iodine 125 was added and incu- 
bated for 4 hours at room temperature. An- 
tirabbit gammaglobulin, raised in goats, 
mixed with polyethyleneglycol, was then 
added (1 mL of solution), and, after a 20- 
minute incubation at room temperature, all 
the “I-r-Hu-TNF-antibody complex was 
precipitated. - 

After centrifugation, the polyethylene 
glycol-bound radioactivity was determined. 
A standard curve was constructed, and the 
TNF concentrations of the samples were de- 
termined by interpolation from this curve, 
Sámples were run in duplicate determina- 
tions, with obvious outliers (2 of 174 determi- 
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Serum Tumor Necrosis Factor (TNF) Levels and Neurologic Status in Pediatric 
Patients With Acquired Immunodeficiency Syndrome* 





No. of Patients 
eoo 


Progressive No Progressive 
Serum TMF Level Encephalopathy Encephalopathy 
>50 pg/mL. (elevated) 
<50 pg/mL (rot elevated) 


Total _ 19 12 
*Using Fisher's Exact Test, comparing the number of patients with progressive encephalopathy with 


patients without progressive ensephalopathy with elevated TNF levels, a significant association was 
found for progressive encephalopathy and elevated TNF levels (P<.001). 
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Tumor necrosis factor levels in the serum and cerebrospinal fluid of children with acquired 
immunodeficiency syndrome. Elevated tumor necrosis factor levels are greater than 50 pg/mL; 
the limits of detectability are 10 pg/mL. PE indicates progressive encephalopathy; NPE, no 


progressive encephalopathy; C, cachexia; and NC, no cachexia. 


nations) eliminated. Sample concentration 
determinations were obtained using a log 
representation of B/B, x 100 as a function of 
the TNF concentration {B/B,[(counts of stan- 
dard or sample)—(counts nonspecific)]/ 
{(counts of the zero standard) — (counts non- 
specific)]}, and double-checked with an arith- 
metic representation of counts vs TNF con- 
centrations of standards. The assay 
employed was standardized against known 
concentrations of r-Hu-TNF. The interassay 
and intra-assay coefficients of variation were 
less than 10%. 

Results were expressed es picograms per 


‘milliliter. The limit of detectior. was 10 


pg/mL, and greater than 50 pg/mL was con- 
sidered elevated. Statistical analysis con- 
sisted of Fisher’s Exact Test, two-tailed. 


RESULTS 


Among children with AIDS, elevated 
serum TNF levels (>50 pg/mL) were 


found in 15 (79%) of 1$ patients with PE, 
and only 1 (8%) of 12 patients with NPE. 
Overall, there were 16 patients with ele- 
vated serum TNF levels and 15 (94%) of 
16 had PE. Of 8 patients with serum 
TNF levels greater than 100 pg/mL, all 
8 (100%) had PE. Of the patients with 
PE and elevated TNF levels, 5 (83%) of 
15 had a concomitant secondary infec- 
tion. Using Fishers Exact Test, PE 
was significantly associated with an ele- 
vated serum TNF level (P<.001), and, 
alternatively, an elevated serum TNF 
level was significantly associated with 
PE (P<.001) (Table). 

Of 26 CSF samples, TNF was de- 
tected in 6 (83%) of 18 patients with PE 
and 5 (68%) of 8 with NPE (Figure). Of 
patients with PE, 2 (11%) of 18 had CSF 
TNF levels greater than 50 pg/mL, 
compared with 1 (13%) of 8 with NPE. 
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There was no significant association be- 
tween CSF TNF levels and the pres- 
ence of PE. 

The only child in the NPE group with 
elevated TNF levels in serum and CSF 
died 5 months after the sample was ob- 
tained of a rare manifestation of HIV-1 
infection, namely, leiomyosarcoma of 
the intestine. The brain at postmortem 
examination showed metastatic tumor 
but no inflammatory or white matter 
changes routinely found in children with 
HIV-1-—associated PE. 

Among patients with noninflamma- 
tory neurologic disorders, neither sera 
(n=8) nor CSF (n=4) exhibited ele- 
vated TNF levels (two samples of sera 
with undetectable levels and one sample 
with 45 pg/mL; two samples of CSF 
with undetectable levels and two sam- 
ples with 30 pg/mL). 

For patients with inflammatory neu- 
rologic disorders, there were four sera 
specimens from two patients and five 
CSF specimens from three patients. 
One patient with a diagnosis of encepha- 
litis had no TNF elevation in the CSF. 
The two patients with myelitis had ele- 
vations in both the serum and CSF TNF 
levels. One of these patients had a vari- 
cella-associated myelitis, demonstrat- 
ing a greater than twofold rise in serum 
and CSF TNF levels during an acute 
exacerbation—from 50 to 125 pg/mL in 
the sera, and 60 to 140 pg/mL in the 
CSF —and g return to undetectable lev- 
els during convalescence. 

Of the 31 pediatric patients with 
AIDS, 11 were defined as cachectic and 
20 as noneachectic. Of the cachectic pa- 
tients, 7 (64%) of 11 had elevated serum 
TNF levels, and of the noneachectic pa- 
tients, 10 (60%) of 20 had elevated lev- 
els, There were three CSF specimens 
greater than 50 pg/mL: two subjects 
were classified as cachectic, and one as 
noneachectic. There was no significant 
association between serum or CSF 
TNF levels and the presence of cachexia 
(Table). 


COMMENT 


The levels of TNF obtained in the 
HIV-1-infected children’s sera are of a 
magnitude observed in other pathologic 
conditions. Scuderi et al” found patients 
with malaria and kala-azar with a mean 
of 119 pg/mL; Waage et al” found that a 
level greater than 100 pg/mL of TNF in 
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patients with meningococcemia indicat- 
ed a poor outcome; Teppo and Maury,” 
using a radioimmunoassay similar to the 
assay used in this study, demonstrated 
mean levels of 45 pg/mL in parasitic 
disease, 84 pg/mL in neoplasms, 20 
pg/mL in rheumatoid arthritis, and 305 
pg/mL in acute bacterial infections. 
Normal individuals have consistently 
undetectable or exceedingly low serum 
TNF levels.“ Likewise, we have found 
no elevated levels in control subjects 
with noninflammatory neurologic 
disorders. 

In our present study, PE seen in pedi- 
atric HIV-1 infection was strongly asso- 
ciated with’ elevated serum levels of 
TNF compared with the group of pa- 
tients without neurologic disease. De- 
spite this strong association, it is note- 
worthy that CSF TNF levels were not 
consistently found to be elevated in chil- 
dren with PE. Likewise, for patients 
with other neurologic diseases, CSF 
TNF levels were elevated only in acute 
inflammatory disorders, including a 
dramatic increase of TNF in a patient 
with myelitis who experienced an acute 
exacerbaticn, This further implicates a 
role for TNF in demyelinating process- 
es in vivo, as suggested by in vitro 
experiments.” 

“Normal” or “elevated” levels of TNF 
in the CSF are not known. One might 
expect that normal levels would ap- 
proach zero, since, in the nonpathologic 
state, invading macrophages are not 
present in the nervous system and resi- 
dent immunologic cells are not acti- 
vated. Thus, it is not suprising that the 
highest CSF levels were obtained dur- 
ing an acute, inflammatory myelitis, 
and in amore chronic, degenerative pro- 
cess, such as the slow PE of AIDS, ele- 
vations of CSF TNF were infrequently 
observed. 

The collection technique Ge, the in- 
ability to immediately freeze the speci- 
men or the age of the specimen [some 
specimens were 2 to 3 years old) may 
have also contributed to a loss of mea- 
surable TNF activity. Thus, “elevated” 
levels of TNF in the CSF may be lower 
in magnitude compared with levels in 
serum and may have been found under 
conditions that maximize preservation 
of TNF activity. There may also be a 
dilution effect in the CSF, partially 
masking a locally acting effect of cyto- 


kines. Evidence for the presence of 
TNF in the white matter could be pro- 
vided by immunochistologie staining of 
the brain for TNF, as Breder et al” have 
demonstrated for interleukin 1 in the 
hypothalamus. Resident brain microg- 
lia, reported to be infected by HIV-1,” 
may be an additional source of TNF. 

Tumor necrosis factor in the serum 
may cross the blood-brain barrier and 
cause myelin damage, even if only low 
levels are detected in the CSF. This 
would be consistent with the observed 
association of high serum TNF levels 
with PE. Alternatively, elevated serum 
levels of TNF may only reflect an ad- 
vanced state of disease or result from 
concomitant infection.” In this study, 
among patients with elevated serum 
TNF levels and PE, the finding of a 
concurrent secondary infection was not 
sufficient to account for the elevated 
levels: 

Hesse et al’ have shown that humans 
can withstand a transient, marked ele- 
vation of TNF, but persistently ele- 
vated TNF levels may precipitate 
pathologie and adverse events.’ A sus- 
tained toxic effect of TNF on myelin” 
could result in cumulative white matter 
damage as identified in neuropathologic 
studies of PE.” The toxic effects of TNF 
may represent excessive expression of a 
normally beneficial immune response 
due to the deregulation, by antigenic 
stimulation or proviral induction, of a 
normally tightly regulated gene.” 

Our present study reveals a signifi- 
cant association between elevated se- 
rum TNF levels and the PE seen in 
children with AIDS. Hence, TNF may 
provide the link between! HIV-1 infec- 
tion, inflammation, and white matter 
damage underlying PE. Secondary in- 
fections alone could not account for 
these elevations. The TNF found in the 
CSF bore no relationship to, the pres- 
ence of PE. No significant“association 
was found between serum or CSF TNF 
levels and the cachexia associated with 
pediatric AIDS. 

Further studies are needed to estab- 
lish CSF norms for TNF; to prospec- 
tively measure TNF levels over time in 
an individual patient™ and its relation- 
ship to the course of neurologic illness in 
pediatric AIDS; to elucidate interac- 
tions between TNF and other cyto- 
kines, such as interleukin 1, interferon- 
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gamma, and lymphotoxin, in pediatric 
AIDS; and to assess local effects of 
TNF in tissues, such as the brain, which 
may be sites of cytokine-mediated 
pathology. 
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Prognostic Factors and Life Expectancy in Children 
With Acquired Immunodeficiency Syndrome and 


Pneumocystis carinii Pneumonia 


Larry J. Bernstein, MD; Michael R. Bye, MD; Arye Rubinstein, MD 


è Eighteen children with the acquired 
immunodeficiency syndrome (AIDS) were 
diagnosed as having Pneumocystis carinli 
pneumonia (PCP) by elther open lung bi- 
opsy or bronchoalveolar lavage. Seven 
patients (39%) died during the acute ill- 
ness. Alveoiar-arterial oxygen gradients 
at the time of presentation and lactate de- 
hydrogenase levels did not distinguish 
survivors from nonsurvivors. Total iym- 
phocyte and T4 cell counts were low in 
children who died during the initial PCP 
Infection but had considerable overlap 
with survivors. Response to phytohemag- 
glutinin was measured in 5 of the 7 pa- 
tients who died initially. In these patients, 


the mean phytohemagglutinin response — 


was 1977 cpm. Of the 11 early survivors, 
10 died within 27 months after PCP. Mean 
phytohemagglutinin response was 46 079 
cpm in patients who died within 1 year, 
and 44768 cpm in those who died later. 
Only 1 child is still alive 5 years after PCP 
illness. Children with AIDS and PCP infec- 
tion have high initial mortality and poor 
long-term prognosis. Response to phyto- 
hemagglutinin is helpful in predicting who 
will survive initial PCP infection. 
(AJDC. 1989;143:775-778) 


Pres carinii pneumonia 
(PCP) is the most common opportu- 
nistic infection in adults with acquired 
immunodeficiency syndrome (AIDS), 
occurring in over half the patients with 
the syndrome.’ In addition, it is found in 
over 80% of individuals with AIDS who 
present with pulmonary infection.’ 
Pneumocystis has previously been de- 
scribed in children with AIDS as well,’ 
presenting as an acute or subacute ill- 
ness with fever, cough, and gradually 
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increasing respiratory distress. Clinical 
findings include wheezing, rhonchi, in- 
creasing hypoxemia, and isomorphic el- 
evation of the serum lactate dehydro- 
genase level. Radiological findings may 
vary from hyperaeration with clear lung 
fields to complete “white out” with a 
picture consistent with adult respira- 
tory distress syndrome. 

From 1983 to 1986, 18 children pre- 
sented with documented cases of PCP. 
We describe the short- and long-term 
course for this group of children, as well 
as laboratory variables that may play a 
role in predicting prognosis. 


PATIENTS AND METHODS 


All patients were followed up by the Divi- 
sion of Clinical Allergy and Immunology of 
the Albert Einstein College of Medicine, 
Bronx, NY. Serologic tests for human immu- 
nodeficiency virus type 1 (HIV-1) were per- 
formed on all patients, and included both 
enzyme-linked immunosorbent assay and 
Western blot assay. The diagnosis of PCP 
was pathologically confirmed in all cases. Pri- 
or to 1985, the diagnosis of PCP was made by 
the demonstration of P carinii organisms in 
specimens obtained by open lung biopsy. In 
subsequent years, the diagnosis was usually 
made by the identification of P carinii in 
bronchoalveolar lavage fluid. Bronchoscopy 
and lavage were performed by one of us 
(M.R.B). Lactate dehydrogenase determi- 
nations were obtained on a standard 12-chan- 
nel serial analyzer with an upper limit of 225 
U. The T-cel: enumeration was performed by 
monoclonal staining with OKT4 and OKT8 
antibodies, and analysis on a fluorescent-ac- 
tivated cell sorter.* Mitogenic responses to 
phytohemagglutinin (PHA), concanavalin A 
(ConA), pokeweed (PWM), and staphylococ- 
cal Cowan A, were measured by the incorpo- 
ration of radizactive thymidine.‘ 


RESULTS 
Clinica! Course’ 


Eighteen patients were diagnosed as 
having PCP. The diagnosis of Pneumo- 


P24, 249 


cystis was made in eight patients by 
bonchoalveolar lavage, in eight patients 
by open lung biopsy, and in two patients 
at postmortem examination. Seven pa- 
tients presented before 6 months of age, 
and in these children, PCP was their 
first clinical opportunistic infection. Six 
other children presented by 2 years of 
age. Only one child presented at older 
than 4 years of age. All patients were 
failing to thrive at presentation. 

Seven patients died during the acute 
initial hospitalization for PCP (Fig 1). 
Six of the 7 were intubated for respira- 
tory distress and died of progressive 
cardiopulmonary failure. Of the 11 re- 
maining children who survived the ini- 
tial PCP infection, 5 were intubated but 
were able to be weaned off a respirator. 
Follow-up of these 11 children revealed 
that 5 died within 12 months of PCP 
diagnosis, 1 died within 18 months, 3 
died within 24 months, and 1 died at 27 
months after PCP infection. Only 1 pa- 
tient is still alive 5 years after PCP 
infection. 

Six of the initial survivors developed 
histologically confirmed recurrence of 
PCP, all within 15 months of the initial 
illness. None received PCP prophylaxis 
at the time of recurrence. Four children 
died during the second illness. There 
were two cases of histologically proved 
disseminated cytomegalovirus in our 
initial total cohort and one of these died 
at the time of development of PCP. 

Nine children developed Mycobacte- 
rium avium-intracellare (MAJ) infec- 
tion. The diagnosis of MAI was made 
preceding PCP diagnosis in two pa- 
tients, at the time of PCP diagnosis in 
two patients, and in the months after 
PCP infection in five patients. Candida 
sepsis was noted in two patients. Inva- 
sive Candida preceded PCP by several 
months in one child and had responded 
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Fig 1.— Survival curve for 18 children with human immunodeficiency virus infection after onset 


of Pneumocystis carinii pneumonia. 


to antifungal therapy long before PCP 
occurred. This child survived his initial 
PCP episode. A blood culture obtained 
shortly before death from a second child 
who died during the initial PCP episode 
yielded Candida albicans. This child 
was hospitalized for several weeks with 
multiple central lines, and his blood also 
yielded MAT. 

In addition to recurrent PCP, factors 
contributing to poor outcome in the 10 
early survivors included progressive 
MAI, progressive neuropathy, wasting 
syndrome, and, in 1 child, pulmonary 
hemorrhage secondary to idiopathic 
thrombocytopenia purpura. Two chil- 
dren died of acute pneumonitis without 
the identification of a pathogen. 


Laboratory Findings 


All patients had alveolar-arterial oxy- 
gen gradient of greater than 30 mm Hg 
at presentation. The range in room air 
Po, at presentation in survivors ranged 
from 45 mm Hg to 73 mm Hg. One addi- 
tional child had an initial Po, value of 92 
mm Hg on 35% inspired oxygen. The 
range of Po, in nonsurvivors was 34 mm 
Hg to 71 mm Hg at presentation. One 
child had a Po, of 87 mm Hg on 35% 
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inspired oxygen. Lactate dehydrogen- 
ase levels ranged from 320 to 2000 U/L 


- with a mean of 922 U/L. There was no 


difference between survivors and non- 
survivors. 

The mean total lymphocyte count was 
1.4 10°7L (range, 0.4 to 2.6 x 10°/L) in 
patients who died during the initial PCP 
episode. Values were 3.0x107L 
(range, 0.6 to 6.3810°/L) in patients 
who died within 1 year, and 3.3 x 10°/L 
(range, 1.0 to 6.9 x 10°/L) in those sur- 
viving more than 1 year. Mean T4 cell 
count was 0.5x107L (range, 0.1 to 
1.4 10°/L) in nonsurvivors, 0.6 x 10°/L 
(range, 0.01 to 2.5 10°/L) in patients 
who died within 1 year of FCP, and 
1.0 10°/L (range, 0.2 to 1.7 x 10°/L) in 
longer-term survivors. The PHA re- 
sponses were markedly diminished in 
the children who died from the initial 
recurrence of PCP. The mean response 
was 1977 epm with a range of 249 to 7006 
cpm in the patients who died initially. 
The mean PHA response was 46079 
cpm (range, 11687 to 103 701 cpm) in 
those who died within 1 year of PCP, 
and 44 768 cpm (range, 22 488 to 76 650 
cpm) in those surviving longer than 1 
year (Fig 2). While ConA, PWM, and 


staphylococcal Cowan A responses 
were diminished in all children who died 
of the initial PCP infection, ConA re- 
sponse was decreased in 2 of 11 survi- 
vors, PWM in 6 of 11, and staphylococ- 
cal Cowan A in 6 of 9 measured. 


COMMENT 


Pneumocystis carinii pneumonia is 
associated with an acute mortality rate 
of 12% to 43% in adulzs with AIDS." 
Long-term survival (>3 years after 
PCP diagnosis) is urusual,® although 
this may be modified with the advent of 
zidovudine therapy.’ There have been 
several studies in adults to determine 
prognostic factors for acute survival 
rates and ultimate life expectancy. 
Brenner et al” reviewed 43 patients; an 
alveolar-arterial oxygen gradient of less 
than 80 mm Hg on presentation was 
found to be associated with survival. 
Factors correlating with decreased 
long-term survival included the persis- 


tence of Pnewmocystis cysts 3 weeks. 


after acute illness as well as the pres- 
ence of marked interstitial edema on the 
lung biopsy specimen. 

McCullough and Cole,” in a review of 
62 patients, noted that if the alveolar- 
arterial oxygen gradient was greater 
than 60 mm Hg, 92% ofthe patients died 
during the acute event. Kales et al,” in a 
review of 145 patients, found several 
factors correlating with poor short- 
term survival. These included the de- 
gree of hypoxemia, the degree of hypo- 
carbia (the lower the PCo,, the worse 
the prognosis), the elevation of lactate 
dehydrogenase levels, and hypoalbu- 
minemia. In addition, the presence of 
additional pathogens worsened the 
prognosis. 

Of our 18 children, 7 (89%) died dur- 
ing the acute PCP infection. Only 1 pa- 
tient has survived longer than 27 
months after PCP infection. Lactate de- 
hydrogenase levels tend to be elevated 
in PCP," and did not distinguish survi- 
vors from nonsurvivors. The degree of 
hypoxia at presentation did not predict 
survival. In general, children with PCP 
do not present with mild disease with 
minimal hypoxia. All of our children had 
alveolar-arterial oxygen gradients of 
greater than 30 mm Hg. The absolute 
number of lymphocytes did not clearly 
distinguish survivors from nonsurvi- 
vors. While T4 cell counts tended to be 
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Fig 2.—Phytohemagglutinin responses, lymphocyte counts, and T4 cell counts in children with 
human immunodeficiency virus infection presenting with Pneumocystis carinii pneumonia. 
Patients were grouped by length of survival. Phytohemagglutinin responses were not obtained 
in patients 6 and 7; T4 cell count was not obtained in patient 7. 


higher in patients surviving the longest, 
there was considerable overlap. No pa- 
tient who survived an initial PCP attack 
had a markedly diminished PHA re- 
sponse, while the nonsurvivors had 
markedly diminished PHA responses. 
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Thus, the PHA response seemed to cor- 
relate best with short-term recovery 
from acute PCP. 

Normal FHA responses in our labora- 
tory are usually greater than 15 000 to 
20000 cpm or at least 50 times back- 


ground counts. We consider a PHA re- 
sponse under 10000 cpm to be signifi- 
cantly diminished. Similarly, ConA 
responses are usually 50 times back- 
ground counts, and staphylococcal 
Cowan A and PWM are 20 times back- 
ground counts. ConA responses did not 
predict survival as well as PHA, and 
ConA and PWM responses are dimin- 
ished in most HIV-infected children, 
being the first immune abnormalities 
often seen.” 

There have been several studies cor- 
relating immune status and clinical 
course in patients with HIV infec- 
tion.” In general, these studies dem- 
onstrated a higher incidence of opportu- 
nistic infection and poor outcome in 
patients with a diminished number of T4 
cells and decreased lymphoproliferative 
responses both to mitogens and anti- 
gens. Pneumocystis carinii oceurs in 
children both in the presence and ab- 
sence of a normal PHA response. It ap- 
pears that PHA response has more val- 
ue in predicting survival from PCP in 
children, and not in identifying an at- 
risk group per se. It is not surprising 
that the patients with the poorest im- 
mune responses had the worst progno- 
sis. However, there was no other specif- 
ic clinical or laboratory finding at 
presentation that correlated as well as 
PHA response with survival from initial 
PCP. Mitogenic responses are not al- 
ways available in acute situations. In 
our experience, it takes 3 to 4 days to 
obtain results. However, it does identi- 
fy an at-risk population for fulminant 
PCP and early death. Identifying sucha 
population is important in evaluating 
any future protocols regarding efficacy 
of PCP treatment or prophylaxis 
regimens. 

As noted, in contrast to the adult 
studies, we saw no correlation between 
lactate dehydrogenase levels and sur- 
vival. Albumin levels were lower in gen- 
eral in our older children, and levels of 
albumin were not predictive of survival. 
As we do not perform biopsies on chil- 
dren after therapy, we could not com- 
pare our data with those of Brenner et 
al.” In fact, we rarely perform open lung 
biopsies at this point and rely initially on 
bronchoalveolar lavage.” 

We cannot comment on the relative 
benefit of pentamidine vs trimethoprim/ 
sulfamethoxazole, as others have.’ 
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Our use of anti-PCP drug therapy was 
not randomized and therefore no state- 
ment regarding the relative efficacy of 
each drug could be made. In the absence 
of a history of sulfa sensitivity, we rou- 
tinely started our patients on a regimen 
of trimethoprim/sulfamethoxazole. In 
addition, the decision to switch from one 
drug to another, and the definition of 
“drug failure,” was not always arrived 
at in the same manner in these patients. 
Pentamidine therapy tended to be initi- 
ated when the patient's condition was 
viewed as deteriorating with trimetho- 
prim/sulfamethoxazole therapy, and 
this was often a subjective and variable 
decision. It should be noted that we 
have seen a significant incidence of ad- 
verse reactions to trimethroprim/sulfa- 
methoxazole. Six children developed 
toxicity. Four had dermatitis, and two 
had bone marrow depression. While we 
prefer to maintain patients with pro- 
phylaxis therapy after PCP, trimetho- 
prim/sulfamethoxazole therapy obvi- 
ously had limitations. 

The coexistence of other infections is 
important. Two of the seven patients 
who died were known to have dissemi- 
nated MAI before presenting with 
Pneumocystis. One additional child was 
found to have disseminated cytomegalo- 
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virus infection at postmortem examina- 
tion. In two other children, premortem 
blood cultures subsequently yielded 
MAI after death. In one of these latter 
two children, blood cultures obtained 
shortly before death also yielded C albi- 
cans. This child was hospitalized for 
several weeks with multiple central 
lines. Of the initial survivors, one child 
was diagnosed with cytomegalovirus 
retinitis 2 months later, and five others 
subsequently developed MAI several 
months later. We feel that diminished 
immune status correlates with a higher 
risk for presentation with multiple op- 
portunistic infections as well as early 
death from PCP. While five of seven 
children dying of acute PCP had an addi- 
tional opportunistic infection, in only 
two was this clinically apparent before 
death; it would not be used as a predic- 
tor for PCP survival. 

Our one surviving patient is of obvi- 
ous interest. None of his laboratory data 
separate him from the other children 
who survived the initial PCP infection. 
He did go on to develop pulmonary lym- 
phoid hyperplasia, which was confirmed 
histologically 1 year after PCP infec- 
tion. Pulmonary lymphoid hyperplasia 
is an entity involving hyperplasia of the 
bronchial-associated lymphoid tissue.*” 
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It is not clearly associated with any 
pathogen, although Epstein-Barr virus 
has been implicated. He is the only one 
of our patients with PCP who subse- 
quently developec pulmonary lymphoid 
hyperplasia. He has done well while re- 
ceiving trimethoprim/sulfamethoxazole 
prophylaxis therepy, although he has 
required steroid taerapy for his pulmo- 
nary lymphoid hyperplasia.” There 
were no sequelae to his course of 
corticosteroids. 


CONCLUSION 


Children with PCP have a high inci- 
dence of mortality (89%) with their first 
attack. The prognosis for patients who 
survive the initial attack is extremely 
poor, with an overall mortality of great- 
er than 90%. Thus, this group of chil- 
dren with HIV-1 infection clearly might. 
benefit from more aggressive therapy 
for HIV-1 infectior. with agents such as 
zidovudine when they become avail- 
able. To prevent the occurrence and re- 
currence of PCP, the use of prophylactic 


therapy in these high-risk children also _ 


needs to be evaluated. 
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Pyomyositis in a Child With 
Acquired Immunodeficiency Syndrome 


Patient Report and Brief Review 


Stephen A. Raphael, MD; Barbara J. Wolfson, MD; Paul Parker, MD; 
Harold W. Lischner, MD; Eric N. Faerber, MD 


e Although common In tropical re- 
glons, pyomyositis Is rare in the continen- 
tal United States. Fewer than 50 cases 
have been reported to date. It is character- 
ized by suppuration of large muscle 
groups that can, If not quickly and appro- 
priately treated, lead to sepsis and death. 
Diagnosis can be difficult secondary to 
the atypical appearance of the abscess 
process early on. Almost all cases have 
occurred in otherwise healthy people. The 
simultaneous occurrence of pyomyositis 
and immunodeficiency is rare. A recent 
report of a case in an adult with the 
acquired immunodeficiency syndrome 
(AIDS) Is not, however, unexpected. We 
describe the first documented occurrence 
of pyomyositis in a child with AIDS. A brief 
review of the topic is included. Pyomyosi- 
tis should be Included In the list of unusu- 
al infections that can occur in children 
with AIDS. 

(AJDC. 1989;143:779-781) 


Pyomyositis (spontaneous bacterial 

myositis, tropical and nontropical 
myositis, and primary suppurative 
myositis) is a suppurative bacterial in- 
fection of skeletal muscle usually caused 
by Staphylococcus aureus.’ First de- 
scribed more than 130 years ago,’ it is 
very common in tropical regions but 
rare in temperate climates.’ Since 1971, 
fewer than 50 cases have been reported 
in the continental United States.* A pre- 


Accepted for publication February 18, 1989. 

From the Department of Pediatrics, Section of 
Immunology and Rheumatology (Drs Raphael and 
Lischner), and the Departments of Radiology (Drs 
Wolfson and Faerber) and Surgery (Dr Parker), 
Temple University School of Medicine and St 
Christopher's Hospital for Children, Philadelphia, 
Pa. 

Reprints not available, 


= AJDC—Vol 143, July 1989 


dominance of healthy young males is 
noted.’ The youngest described patient 
is a 38-week-old neonate. A recent re- 


port describing this illness in an adult - 


with the acquired immunodeficiency 
syndrome (AIDS)* prompted this brief 
review of the topic and the first reported 
case of pyomyositis in a child with AIDS. 


PATIENT REPORT 


The patient, a 3'/-month-old black male 
infant, was well until age 1 month, when 
hepatosplenomegaly, jaundice, and thrush 
were noted. Results of anti-human immuno- 
deficiency virus (HIV) antikody tests (en- 
zyme immuncassay with confirmatory West- 
ern blot) were positive in both the patient 
and his mother. The mother denied paren- 
teral substance abuse and a history of blood 
product transfusion. She was, however, the 
sexual partne* of an intravenous drug abuser 
who tested positive for anti-HIV antibodies. 
Additionally, the patient’s serum was posi- 


' tive for HIV p24 antigen (Abbott Laborato- 


ries, North Chicago, Ill). The hepatospleno- 
megaly and ‘aundice were thought to be 
secondary to HIV infection. He was dis- 
charged with a diagnosis of verinatally ac- 
quired symptomatic HIV infection (AIDS). 
Persistent fever and diarrhea developed. 
At age 3 months he was readmitted to the 
hospital. A swelling on the back had been 
noted 6 to 7 days prior to hospitalization. The 
physical examination revealed a small, un- 
dernourished, sickly appearing male infant 
in no acute distress. His height and weight 
were below the third percentile and his tem- 
perature was 37.6°C (axillary). Both heart 
and respiratory rates were increased (152 
beats per minute and 42 breaths per minute, 
respectively), A small abscess was noted on 
the left eyelic. The tympanic membranes, 
heart, and lung were normal. Generalized 
lymphadenopathy was present. Liver and 
spleen enlargement and thrush were again 


documented. A Candida-like rash involved 
the perineum, Neurologic examination re- 
sults were abnormal. It was questionable 
whether the patient could follow ight and 
respond to loud noises. Spontaneous nystag- 
mus of the left eye was noted. 

A 3xX2-em paraspinal mass lesion was 
found on the lower back to the left of the 
midline. The overlying skin was neither in- 
flamed nor warm. There was no evidence of 
dermal suppuration. The lesion was firm, 
nontender, and barely noticeable while the 
patient was at rest; it became quite promi- 
nent, however, during crying or straining. 

Results of laboratory studies showed an 
elevated total white blood cell count of 
14.7x10°L with 0.55 polymorphonuclear 
cells, 0.23 band forms, 0.17 lymphocytes, 
0.03 mononuclear cells, 0.01 myelocytes, and 
0.01 metamyelocytes. Marked anemia was 
present (hemoglobin, 79 g/L; hematocrit, 
0.24), Lumbar puncture revealed 18 x 10°/L 
white blood cells and 1800 x 10°/L red blood 
cells. There were 0.51 polymorphonuclear 
cells, 0.87 lymphocytes, 0.10 band forms, and 
0.02 mononuclear cells. Protein and sugar 
levels were normal. Gram’s stain was nega- 
tive. Moderate elevation of liver enzyme lev- 
els was noted: y-glutamyl transferase, 230 
U/L; alanine aminotransferase, 384 U/L; and 
lactate dehydrogenase, 1296 U/L. A chest 
roentgenogram showed an enlarged heart, 
interstitial infiltrates, and a small pleural ef- 
fusion. The patient began to experience fe- 
vers to 39°C. Several physicians felt that the 
lack of erythema and warmth suggested the 
lesion was probably not an abscess. Nonethe- 
less, intravenous antibiotic therapy (cef- 
triaxone) was initiated. 

An ultrasound examination revealed a 
nonpulsatile paraspinal mass that was not 
cystic, did not contain fluid and/or air, and 
did not communicate with the spinal canal or 
retroperitoneum. The mass was deep to the 
fascia and when it was incised, yellow, non- 
foul smelling, thick, purulent material was 
obtained. Loculated areas were disrupted 
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and the wound was irrigated and packed. 
Fifty milliliters of pus was evacuated. 
Gram’s stain revealed very few gram-posi- 
tive cocci in clusters. 

Cultures of the abscess yielded penicillin- 
resistant S aureus. Ceftriaxone therapy was 
discontinued and intravenous sodium nafcil- 
lin therapy initiated. All other cultures, in- 
cluding blood, remained negative. The pa- 
tient remained irritable and fed poorly. On 
the eighth hospital day, oral antibiotic thera- 
py (cephalexin) was started. He was sent 
home several days later. 

Two days after discharge, he was readmit- 
ted to the hospital. Elevated fibrin split prod- 
ucts, low platelet count, and prolonged par- 
tial thromboplastin and prothrombin times 
were found. These findings were thought to 
be compatible with either disseminated in- 
travascular coagulation and/or liver dysfunc- 
tion, possibly secondary to hepatitis caused 
by HIV infection. The total white blood cell 
count on admission was 13.0 x 10°/L with 0.54 
polymorphonuclear cells, 0.11 band forms, 
0.34 lymphocytes, and 0.01 mononuclear 
cells, The patient had an acute pulmonary 
hemorrhage and died shortly thereafter. 
Permission for autopsy was denied. Cultures 
of blood, spinal fluid, and abscess cavity, tak- 
en on admission and prior to parenteral anti- 
biotic therapy, yielded no organisms. 


COMMENT 


As stated above, pyomyositis is rare 
in the continental United States but is 
almost endemic in tropical regions. In 
Uganda, for example, it has accounted 
for almost 4% of all admissions to the 
surgical service of a large city hospital.’ 
Interestingly, many of the cases in the 
United States occur in areas that are 
characterized by high temperature and 
humidity.’ Clinically, there are no ma- 
jor differences between tropical and 
nontropical forms. 

Many theories have been proposed to 
explain the discordance of geographic 
incidence and why muscle tissue, which 
is normally resistant to infection,’ can 
be affected in so isolated a way. These 
theories include (1) the possibility of 
concomitant parasitic” or viral™” mus- 
cle infestation, which could lead to mus- 
ele fiber destruction and subsequent 
secondary bacterial infection; (2) nutri- 
tional imbalances*™ leading to dimin- 
ished host immune responsiveness; and 
(3) the role of preceding trauma to mus- 
cle tissue.” 

The first two have not conclusively 
been shown to play a role, but there is 
evidence, from both laboratory animal’ 
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and human clinical studies,” that sug- 
gests that preceding trauma or inter- 
ruption of vascular supply to muscle 


. may be predisposing factors. The occur- 


rence of a large number of cases in well- 
nourished end healthy citizens of the 
Hawaiian islands” appears to diminish 
the role of poor nutrition and parasitic 
infestation as contributing factors. 
However, as study of the same series of 
patients suggests, preceding trauma 
and the occurrence of a concurrent and/ 
or recent source of pyoderma may be 
significant. Perhaps transient bacter- 
emia is also important, which might help 
explain the inability to document blood- 
borne infection in the vast majority of 
patients.’ 

A possibie explanation for the tropi- 
cal occurrence of this disease may be 
that people in these regions frequently 
walk shoeless and have a high incidence 
of repetitive minor foot trauma that 
may serve as loci for areas of “silent 
pyoderma”” that can lead to hematoge- 
nous spread. 

A single muscle group is usually af- 
fected, but there may be multiple sites 
of involvement. The muscle groups 
most frequently involved include those 
of the thigh, buttocks, arm, lower leg, 
groin, chest wall, and shoulder, in de- 
creasing order of frequency.’ Approxi- 
mately one third of patients have axial 
involvement.” 

There are three stages of clinical pro- 
gression.’ The first is characterized by 
cramping pain and tenderness. Fever is 
not usually present. The illness pro- 
gresses over 1 or 2 weeks with increas- 
ing edema, tenderness, and onset of fe- 
ver. There may be a mild leukocytosis. 
The involved area feels indurated and 
has a “woody” quality. There is usually 
no evidence of fluctuanece. As the un- 
treated disease progresses into the sec- 
ond or suppurative stage, pain, tender- 
ness, and edema intensify. Fever 
becomes prominent. Fluctuance occurs. 
Most patients seek treatment during 
this stage. The third stage is character- 
ized by intense suppuration. The entire 
muscle may be replaced by pus. Septice- 
mia and death may follow. 

Diagnosis can be difficult. The dis- 
ease may be mistaken for a variety of 
conditions, including muscle strain, he- 
matoma, contusion, and soft-tissue sar- 
coma.” This frequently occurs in the 


early stages when there is little inflam- 
mation, Subsequent delay in therapy 
can be catastrophic. Muscle enzyme lev- 
els are rarely helpzul in making the 
diagnosis.” 

Loealization of the purulent process 
has been aided by ultrasound,” gallium 
scanning,” technetium Te 99m bone 
scanning,” and computed tomography.” 
Technetium Te 99m bone seanning is 
especially useful for detection of second- 
ary silent sites.“ Scanning techniques 
are also useful to rule out other condi- 
tions (such as vascular masses) that 
shoulda be defined prior to surgery and 
to determine whether contiguous sites, 
such as bone, are involved. . 

The most commonly recovered organ- 
ism, S aureus, is responsible for over 
95% of cases. Most isolated organisms 
have been resistant to penicillin. The 
few cases caused by group A B-hemoly- 
tic streptococci appear to be more mali- 
gnant and progressive.”” Recently, a 
case of toxic sheck syndrome in associ- 
ation with pyomyesitis has been de- 
seribed.” 

Therapy is relatively uncomplicated. 
In the early stages, before large 
amounts of pus accumulate, many cases 
can be treated with intensive antibiotic 
therapy alone and will usually resolve in 
2 to 3 weeks. For those who have en- 
tered the second stage of illness, 
surgical incision and drainage, in addi- 
tion to antibiotic therapy (preferably a 
B-lactamase-resistant antistaphylococ- 
cal agent), is mandatory. If therapy is 
initiated quickly, complete resolution is 
the rule. 

Our patient seems to have had a clas- 
sic case of pyomyositis, which appears 
to have been diagnosed in the first stage 
of illness. A possible locus of infection 
was identified early (eyelid abscess). 
Unfortunately, this was not cultured. 
As noted, there was some question as to 
the nature of the mass. The classic oc- 
currence of induration without redness 
or warmth, as is classically seen in pyo- 
myositis, delayed the awareness that 
this was an abscess. If elevated, muscle 
enzyme levels might have suggested a 
diagnosis of myositis, but, as stated, 
results are almost always normal in pa- 
tients with pyomyositis. 

It is not surprising that this disease 
can be found in patients with evidence of 
immunodeficiency.’ Its occurrence in a 
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patient with transient hypogammaglo- 
bulinemia is documented.” Indeed, 
patients with pyomyositis have been 
described who have associated illnesses 
(diabetes mellitus,” acute lymphocytic 
leukemia,” Felty’s syndrome,” and 
aplastic anemia”) that can have immu- 
nodeficiency as part of their patho- 
physiology. 

We cannot be sure that the death of 
this patient was not related to systemic 
bacterial infection. It would not be un- 
expected, however, that sepsis second- 
ary to pyomyositis could be a cause of 
serious illness in young children with 
AIDS. The immunodeficiencies in these 
children®* make them particularly 
susceptible to infection with virulent 
pyogenic organisms.” The possible use- 
fulness of prophylactic intravenous im- 
munoglobulin therapy for bacterial in- 
fection in these patients comes to mind 
when presented with a case like this. 
Although the efficacy of such therapy is 
not definitively known, this child was 


being considered for entry into the na- . 


tional placebo-controlled double-blind 
study of such therapy. 

Pyomyositis should be added to the 
list of those infrequent, but not neces- 
sarily opportunistic, bacterial infections 
that can cause increased morbidity and 
mortality in children with AIDS. 
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Mucopolysaccharidosis I Presenting With 


Endocardial Fibroelastosis of Infancy 
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è We describe two female infants with 
Hurler syndrome (mucopolysaccharido- 
sis I} whose deaths are attributed to cardi- 
ac failure with associated, autopsy-con- 
firmed endocardial fibroelastosis. One 
infant had confirmed a-L-iduronidase defi- 
ciency in cultured dermal fibroblasts, and 
the other infant had histologic evidence of 
tissue mucopolysaccharide accumula- 
tion at autopsy and a sibling with con- 
firmed o-L-iduronidase deficiency and the 
Hurler syndrome phenotype. Clear cells 
(“Hurler” cells) were identified within the 
myocardium and endocardium of both in- 
fants. We propose that the ventricular mu- 
ral accumulation of mucopolysaccha- 
rides induced extensive proliferation of 
elastic or collagen fibers within the endo- 
cardium. Cardiac fallure may precede rec- 
ognition of clinical and roentgenographic 
features of Hurler syndrome. Our findings 
and a literature review suggest that cer- 
tain heritable storage disorders, including 
mucopolysaccharldosis l, should be con- 
sidered when Infants have clinical elec- 
trocardlographic and echocardiographic 
findings consistent with endocardial 
fibroelastosis or have autopsy-docu- 
mented endocardial fibroelastosis. 

{AJDC. 1989;143:782-784) 


E ndocardial fibroelastosis of infancy 

(EFE), characterized by a thick- 
ened noncompliant left ventricle, can be 
present or develop in a causally hetero- 
geneous group of cardiac disorders. Pre- 
viously, EFE has been pathogenetically 
attributed to viral infections, heredi- 
tary and nonhereditary congenital de- 
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velopmental defects in the endocardi- 
um, subendoecardial hypoxia, and 
impaired lymphatic drainage of the 
heart.: Lurie’ recently emphasized the 
concept of EFE as a reactive process set 
off in the endocardium by a stressed 
myocardium, as aresult ofa viral inflam- 
matory process, obstructive defect of 
the left heart, genetic disorder, ete. We 
describe two infants with congestive 
heart failure and EFE as a presenting 
manifestation of mucopolysaccharidosis 
I (MPS I [Hurler syndrome)). 


PATIENT REPORTS 


` PATIENT 1.—A female infant was the 
product of an uncomplicated term pregnancy 
and delivery to 26-year-old, nonconsanguin- 
epus white parents. Her birth weight was 3.5 
kg; length, 49.5 cm; and head cirzeumference, 
33 cm. The family history was negative for 
birth defects, known heritable disorders, 
mental retardation, and heart disease of 
childhood onset. Growth and development 
during early infancy were normal. At age 4 
months she was hospitalized with a 2-week 
history of poor feeding, increased sweating, 
and labored breathing. Physical examination 
revealed a head circumference of 42.3 cm 
(90%), slight frontal bossing, synophrys, and 
a high-arched palate. Her respiratory rate 
was 48/min without subcostal retractions or 
adventitious sounds. The heart rate was 180 
beats per minute, and the point of maximal 
cardiac impulse was displaced to the left an- 
terior axillary line. No cardiac murmur was 
auscultated. The liver was palpable 4 cm be- 
law the right costal margin witk a span of 7 
em by percussion. The spleen tip was palpa- 
ble at the level of the umbilicus. No extrem- 
ity edema ar limitation of joint mobility was 
present. Neuromuscular tone ard deep ten- 
don reflexes were normal. 

Chest roentgenograms confirmed marked 
cardiomegaly. An electrocardisgram was 
significant for ST segment depression in 
leads II, II, and aVF and left-ventricular 
hypertrophy with strain as well as poor R- 
wave progression from the right to the mid- 
precordial leads. An echocardiogram was re- 
markable for severely reduced ` left- 
ventricular contractility and thickening of 
the left-vensricular wall and septum compat- 
ible with a cardiomyopathy. The mitral valve 
was also thickened. Viral cultures of the 


throat and rectum were negative. Acute and 
convalescent serum complement fixation ti- 
ters for enteroviruses, including coxsackie- 
virus B, were negative. The patient was giv- 
en oxygen, digitalis, and diuretics, resulting 
in marked clinicél improvement. 

Because of mild facial coarsening and 
marked splenomegaly, the diagnosis of a 
metabolic storage disease was entertained. 
Peripheral blood smear examination re- 
vealed numerous vacuoles in the cytoplasm 
of lymphocytes. Rcentgenograms demon- 
strated anterior hypcplasia and beaking at L- 
2and L-3, and slightly broadened phalanges. 
Slit-lamp examination confirmed mild corne- 
al clouding bilaterally. Results of a urine mu- 
copolysaccharide screen were positive for 
dermatan sulfate and heparan sulfate. Elec- 
tron microscopy of skin revealed the pres- 
ence of storage material. A skin fibroblast 
assay confirmed the absence of a-L-iduroni- 
dase activity compatible with MPS I. 

By age 6 months the patient had mild hypo- 
tonia and mild thoracolumbar kyphosis. Her 
motor developmental index was 92 and her 
performance developmental index was 86 on 
the Bayley Seales of Infant Development. 

At age 9 months the patient died of severe 
congestive heart failure precipitated by an 
upper respiratory tract infection. 

At autopsy the most striking findings were 
noted in the heart, which was markedly en- 
larged at 95 g (normal, 41+5 g), with a dif- 
fusely pale, glistening appearance. The mu- 
ral endocardium cf all chambers was 
diffusely thickened up to 0.1 em, most promi- 
nently within the left ventricle, and especial- 
ly the membranous portion of the ventricular 
septum and chordae tendinae. There was 
thickening of the mitral and aortic valve leaf- 
lets without evidence of stenosis. Severe lu- 
minal narrowing ap to 70% was present focal- 
ly within all three major coronary arteries. 
Histologically, the myocardium showed mild 
hypertrophy, with numerous collections of 
clear (“Hurler”) zells in the interstitium be- 
tween myocardial fibers. These clear cells 
stained with alcian blue (pH 2.5), periodic 
acid-Schiff, and toluidine blue. The endocar- 
dial and epicardial thickenings were com- 
posed of proliferatior.s of fibroelastic tissue, 
confirmed by elastic stains. Few clear cells 
could be demonstrated by special stains with- 
in the fibroelastic proliferations, and they 
were noted predominantly adjacent to the 
myocardium. Tha coronary artery narrow- 
ing and the valvular thickenings were due to 
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accumulations of clear cells and collagen. 

Other autopsy findings included hepato- 
megaly (410 g; normal, 288+67 g) and 
splenomegaly (41 g; normal, 18 +5 g). Vary- 
ing numbers of clear cells were identified 
with special stains in most organs, most 
prominently in the liver sinusoids, renal 
interstitium, thymus, lungs, and lymph 
nodes. There was prominent vacuolization of 
hepatocytes. Permission for postmortem ex- 
amination of the central nervous system was 
denied. 

PATIENT 2,—~The first girl born to a non- 
consanguineous, healthy couple was the 
product of a term, uncomplicated pregnancy 
and delivery. Her birth weight was 3.8 kg 
and her birth length was 51 em. An incom- 
plete cleft of the hard palate and left talipes 
equinovarus were present. She was an irrita- 
ble infant who had recurrent upper respira- 
tory tract infections. At age 5 months her 
motor development was mildly delayed. At 
age 8 months her head circumference was 46 
em (>95%), with a large anterior fontanelle 
measuring 4 x 5 cem. A respiratory illness de- 
veloped at age 8 months, and she was subse- 
quently found dead in her crib. A postmor- 
tem examination established the presence of 
EFE. 

The family’s second daughter was physi- 
cally and developmentally normal. The third 
daughter was referred at age 1 year for ge- 
netic evaluation because of global develop- 
mental retardation. She was the product of 
an uncomplicated term pregnancy, her birth 
weight was 3.7 kg, and her length was 51 em. 
The parents noted a striking resemblance in 
the child’s early infancy to their first child, 
who had died of EFE, Physical examination 
at age 12 months revealed a flat nasal root, 
facial coarsening, bilateral corneal clouding, 
and hepatosplenomegaly. Results of cardiac 
examination were normal, 

Roentgenograms revealed inferior beak- 


ing of L-2 and L-3 anteriorly and broadened — 


metacarpals and phalanges. Urine muco- 
` polysaccharide excretion was elevated at 90 
cetyl pyridinium chloride units per millimole 
of creatinine by the alcian blue method. A 
white blood cell «-L-iduronidase assay re- 
vealed an almost complete deficiency (0.007 
U per gram of protein). Her most recent 
evaluation at age 4 years revealed a typical 
Hurler syndrome phenotype, with short 
stature (94 em), Echocardiography revealed 
thickening of the aortic and mitral valves, 
but endocardial thickening was not noted. 
Review of the autopsy of the first sibling 
was significant for marked cardiomegaly 
(89.6 g). The left ventricle was globular, and 
there was marked dilatation of the left ven- 
tricle, right atrium, and right ventricle, with 
mild left-atrial dilatation. The salient feature 
on gross pathologic examination was striking 
pallor of the thickened endocardium of the 
left ventricle and right ventricle, most pro- 
nounced near the base of the aortic valves 
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and the base of the pulmonary valves, re- 
spectively. Microscopically, the endocardial 
thickening consisted primarily of collagenous 
fibers and reticular tissue. There was no sig- 
nificant e_astic tissue with special stains. The 
endocardium stained mildly metachromatic 
with toluidine blue and showed scattered 
cells with fine vacuolization of enlarged cyto- 
plasm. The myocardial cells showed no va- 
cuolizaticn, bui there was some separation of 
myocardial fibers by clear cells in the inter- 
stitium adjacent to the endocardium. The 
aortic cusps were slightly thickened, and 
there was fine pebbling of the endothelial 
lining of the ascending aorta. There was 
marked intimal thickening of the coronary 
arteries, with 60% stenosis, consisting large- 
ly of fibrous tissue and clear cells, with de- 
struction of the internal elastic lamina. 

Other autopsy findings included hepato- 
megaly (310 g; normal, 277 g) with fine vacuo- 
lar changes in the parenchymal cytoplasm 
and periodic acid—Schiff-positive material 
that was present primarily in the Kupffer 
cells, splenomegaly (82 g; normal, 20 to 25 g), 
flocculent material in Bowman’s space in the 
kidneys, and pulmonary edema with a few 
areas of focal alveolar collapse. Sections of 
the spleen and central nervous system were 
not available. The brain was enlarged (935 g; 
normal, 714 to 852 g). Bacterial cultures of 
the blooc, cerebrospinal fluid, and both lungs 
were negative. Klebsiella pneumoniae grew 
from a tracheal culture. Viral cultures of the 
heart and right lung were negative. 


COMMENT 


These two female infants with EFE 
were affected by an underlying muco- 
polysaccharide storage disorder, MPS 
I. Although the diagnosis was biochemi- 
cally proved only in patient 1, the phe- 
notype of patient 2, the characteristic 
pathologie changes, and biochemically 
proved MPS I in a full sibling almost 
certainly make this the primary diagno- 
Sis in patient 2 as well. 

Althcugh past epidemiologic data‘for 
EFE indicated an incidence of 1 in 5000 
to 6000 live births,® its incidence in 
North America has decreased in recent 
years.“ Its clinical presentation features 
the rapid onset of low-output cardiac 
failure in early infancy, cften precipi- 
tated by an upper respiratory tract in- 
fection. Neither the clinical’ nor echo- 
cardiographic’’ findings of EFE are 
pathognomonic, and its presence is con- 
firmed by endomyocardial biopsy proce- 
dure or at autopsy. Microscopically, the 
fundamental pathologic change is the 
thickened endocardium, composed prin- 
cipally of elastic and collagenous fibers.’ 

Endocardial fibroelastosis is causally 


' parental consanguinity 


heterogeneous; its etiologic and patho- 
genetic considerations and natural 
history have been extensively re- 
viewed.**** Serologic and cultural evi- 
dence of extrauterine or intrauterine 
viral infection has strongly implicated 
coxsackievirus B myocarditis’’” and, 
less commonly, other viruses. 

Although most cases of EFE occur 
sporadically, familial occurrence of 
EFE has been documented, including 
sH and concor- 
dance in monozygotic twins.*” Various 
patterns of inheritance have been pro- 
posed for familial cases, including auto- 
somal recessive,”” X-linked reces- 
sive, >” and incompletely penetrant 
autosomal dominant. ”” The reported 
familial incidence of EFE in siblings has 
ranged from 4.0% to 19.0%.7"" After 
reviewing the family studies of Chen et 
al,“ Opitz’ suggested that, once cases 
presumed to have been induced by vi- 
ruses are discounted, the empiric recur- 
rence risk for the remaining cases may 
approach the 25% segregation ratio ex- 
pected for an autosomal recessive trait. 

This familial occurrence of EFE sug- 
gests the possibility of a genetically 
transmitted abnormality affecting myo- 
eardial metabolism. Glycogen storage 
disease type IIa and associated EFE 
have been previously reported in sib- 
lings,’ with biochemical and autopsy 
confirmation of their association.” In 
any case of EFE or familial cardiomyop- 
athy, treatable entities, such as sys- 
temic carnitine deficiency, must be 
sought.” Autopsy-confirmed EFE has 
been reported in two infants with Nie- 
mann-Pick disease type A” and in 
GM-2 gangliosidosis (Sandhoff dis- 
ease).” Neustein et al” reported severe 
biventricular EFE and abnormal mito- 
chondria with X-linked recessive in- 
heritance. 

In view of the sudden early onset of 
cardiac failure of the patients described 
in this report, we propose that MPS I 
should be considered among the differ- 
ential causes of EFE of infancy. Two 
previously described 4!/2-month-old in- 
fants who were facially normal and who 
died with clinical manifestations associ- 
ated with EFE had autopsy findings of 
enlarged vacuolated cells in the heart, 


. liver, lymphatic tissue, and spleen, 


which are compatible with MPS.” The 
infant deseribed by Strauss and Platt” 
had a thickened endocardium consisting 
of abundant elastic and collagenous fi- 
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bers, between which were embedded 
- vacuolated cells. These pathologic find- 
ings are present in patient 1 in the 
present report. The endocardium of the 
infant described by Lindsay” was thick- 
ened, with abundant Lear vacuolated 
‘collagenous fibers; this is histologically 
similar to our review of the.pathologic 
findings of patient 2 in the present re- 
port. Fong et al” reported EFE in in- 
fant siblings with MPS VI (Maroteaux- 


Lamy) who presented with cardiac 


failure. 

Mucopolysaccharidosis I is due to a 
genetic deficiency of a-L-iduronidase, a 
specific lysosomal hydrolase responsi- 
ble for the normal degradation of acid 
mucopolysaccharides. Intracellular ac- 
cumulation of acid mucopolysaccharides 
and glycolipids develop in various tis- 
sues, and patients have excessive uri- 
nary excretion of dermatan and heparan 
sulfates. Dermatan sulfate normally 
plays a role in the extracellular organi- 
zation of collagen, and an excess of der- 
matan sulfate in MPS I may induce ab- 
normally extensive collagen deposition 
at inappropriate sites.” The cardiovas- 
cular pathologic findings of MPS I” are 
characterized by accumulation of clear 
cells, granular cells, and collagen bun- 
dles, with resultant diffuse thickening 
of various regions of the cardiac sub- 
structure, including the valve leaflets 
and annuli, chordae tendinae, and the 
membranous portions of the ventricular 
septum, endocardium, epicardium, and 
coronary artery intimae. Hypertrophy 
of the myocardium, with clear cells 
present in the interstitium,. and focal 
infiltration of the sinoatrial and atrio- 
ventricular nodes by fibroelastic tissue 
may also occur. We propose that muco- 
polysaccharide deposition was responsi- 
bie for myocardial malfunction and 
stress, with the proliferation of collagen 
and/or elastic fibers within the endocar- 
dium of the hearts of these two infants, 
contributing to their sudden decline of 
cardiac function. Increased ventricular 
wall tension secondary to acid muco- 
polysaccharide accumulation within the 
myocardium may contribute to.the pro- 
cess of endocardial thickening. Renteria 
et al” noted thickening of the mural en- 
docardium from proliferation of elastic 
and collagenous fibrils in necropsy stud- 
ies of five older children with MPS I. 
Some degree of endocardial fibroelasto- 
sis was noted as an incidental finding in 
various forms of MPS in one fifth of 68 
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autopsies that included cardiovascular 
pathologic examination.” 

We do not know how frequently MPS 
I initially clinically presents with low- 
output cardiac failure during infancy 
rather than the more widely recogniz- 
able facial coarsening, skeletal changes, 
corneal clouding, and developmental 
delay. However, the evaluation of even 
an isolated case with clinical and/or au- 
topsy, fincings compatible with EFE 
during infancy warrants consideration 
of a growing list of metabolic disorders. 
These include MPS I and VI, carnitine 
deficiency, glycogen storage disease 
type II, Niemann-Pick disease, Sand- 
hoff disease, and, potentially, others. 


We thank Martha San Nicolas, Sarah Overaker, 
and Teresa Bryant for secretarial assistance. 
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Pediatric Perspectives | 


Beware of Overtreating Children! 


Allan $. Cunningham, MD 


ome years ago I witnessed a clinical 

catastrophe involving a 4-year-old 
boy. A history of headaches led to skull 
roentgenograms that disclosed a large 
pituitary fossa. This triggered a series 
of clinical decisions that were climaxed 
by a carotid hemorrhage during trans- 
sphenoid biopsy. Autopsy revealed an 
empty sella and a benign lymphangioma 
in adjacent bone. The case was a source 
of fascination and much earnest and per- 
plexed discussion. The consultants had 
little experience with similar cases and 
it was not entirely clear who was in 
charge. The cause of the headaches in 
this otherwise-normal boy was never 
known, and the long-range outlook 
without intervention was strictly specu- 
lative. However, it was an avoidable ca- 
tastrophe and the case sensitized me to 
the factors that cause overtreatment of 
children. Four recent journal. articles 
have crystallized some random thoughts 
about this problem. 

1. Stickler’ discussed two infants 
who underwent unnecessary surgery 
that completed a chain of clinical deci- 
sions beginning with the naive use of 
growth charts. 

2. The British Medical Journal’ sum- 
marized the terrible repercussions of an 
epidemic of false sexual abuse that re- 
sulted when two inexperienced physi- 
cians overinterpreted a single physical 
sign known as reflex anal dilatation. 

3. Sepkowitz’ chronicled the stagger- 
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ing increase in the rate of newborn intu- 
bation at one community hospital follow- 
ing the publication of unsupported 
guidelines for the management of meco- 
nium staining. 

4, Kemper* documented the large 
number of children hospitalized unne- 
cessarily. 

These articles will strike a chord in 
pediatricians who have broad experi- 
ence, and they need to be read in detail. 
For our purposes the articles serve as a 
suitable introduction to the subject of 
overtreatment in children. 


THE CASCADE EFFECT 


There is a natural medical bias for 
“doing,” and medical educators place 
great emphasis on early diagnosis and 
treatment. This emphasis is proper, but 


few experienced clinicians would deny ` 


that it has unwholesome side effects 
that produce a professional attitude to- 
ward patients that is a blend of altruism 
and fear. It leads to what one observer 
has called a “solemn commitment to the 
principle that the patient is sick until 
proved wel,” and it has caused much 
mischief by way of frivolous testing, 
treatment, consulting, and haspitaliza- 
tion. The mischief occurs because, once 
begun, the investigative process is hard 
to stop, a reality that has been dubbed 
“the cascade effect.” 

The term cascade refers to a process 
that proceeds stepwise but inevitably to 
its conclusion. The coagulation cascade 
and the complement cascade are famil- 
iar examples, but the effect occurs in 
larger biological systems such as the 
decision-making processes of medical 
groups. The momentum of the cascade 
effect in clirical decisions is the result of 


/ 


several factors that is aptly summarized 
by DICE, a recently coined acronym.’ 

D stands for “diffusion of responsibil- 
ity.” The physician’s sense of responsi- 
bility for therapeutic catastrophe de- 
clines in proportion to the number of 
consultants on a case. It can occur in any 
medical environment. Schoolman® ob- 
served that clinical decision making in 
teaching hospitals l 
evolves through a series of subspecialists 
who provide an environment in which the 
diffusion of responsibility for decision mak- 
ing is tolerated, if not promoted. This envi- 
ronment permits the physician to deal with 
his discomfort by an acceptable procedure of 
allowing decisions to be made by others. 
When this procedure assumes multiple di- 
mensions, the result is that no one is respon- 
sible for the patient. Decisions are made not 
by a patient advocate, but rather by a thera- 
peutic advocate. 


Balint’ has termed this phenomenon 
“the collusion of anonymity.” In the boy 
whose case I used as my first example, 
seven different medical and surgical 
specialists had been consulted and it 
was not clear who was directing his 
care. Sometimes responsibility is sur- 
rendered to outside experts whose 
“guidelines” are used to make clinical 
decisions. The 2ffect of guidelines or 
“standards of practice” is not always 


salutary, as emphasized in Sepkowitz” . 


report. 

I stands for “inexperience.” We are 
more likely to imitiate a clinical cascade 
with tests or procedures that we trust, 
and we tend to be more trusting at the 
beginning of our professional careers. 
Moreover, as experience increases clini- 
cians tolerate wider deviations from 
normal in their patients and are less 
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likely to initiate an unnecessary search 
for a pathologic lesion. Experience re- 
lates to persons, problems, and proce- 
dures. How well does the physician 
know the child? Is this the first clinical 
encounter? If the physician is a consul- 
tant, has he or she talked to the parents 
himself or herself, or has the history 
been obtained at face value from the 
patient’s medical record? How many 
times before has the physician seen sim- 
ilar clinical problems? For an estab- 
lished diagnosis, is there a grasp of the 
condition’s natural history? Is the clini- 
cian’s general experience broad enough 
to recognize that the problem is outside 
his or her narrow expertise? If a proce- 
dure is involved, has he or she per- 
formed it before? For diagnostic proce- 
dures, is the technology standardized 
well enough to establish the range of 
normal or the effects of age? These 
questions are not merely rhetorical, and 
they apply to attending physicians as 
well as trainees. The physician primari- 
ly responsible for the false epidemic of 
sexual abuse had been in practice for 
less than 1 year, * and the decisions to 
operate on Stickler’s*” patients rested 
heavily on data obtained from a poorly 
standardized procedure. 

C stands for “cookbook thinking.” Its 
first element is a tendency to make arti- 
ficially sharp distinctions between nor- 
mal and abnormal. Thus, the infant at 
the fifth percentile is considered sickly, 
simply because he is 2 SDs below the 
mean for height or weight, thereby initi- 
ating the cascade observed by Stickler,’ 
A second element is the tendency to 
assume that all deviations from normal 
are related and to confuse simple associ- 
ation with causality. Thus, Sepkowitz” 
report reveals that meconium is be- 
lieved to be a cause of respiratory dis- 
tress rather than a marker. This leads to 
a second error, which is a tendency to 
overlook the risks of intubation. ™” The 
erroneous diagnosis of sexual abuse re- 
sulted from inadequate knowledge of 
the normal anus. The result was a social 
catastrophe.” Cookbooks are useful and 
they are necessary, particularly in bona 
fide emergencies. But recipes have sub- 
tleties that cannot be written down. The 
best cooks—and the best physicians — 
appreciate this.  . 

E stands for “economics.” Profession- 
al competition is intense. When incen- 
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tives are offered for performing tests or 
administering treatments regardless of 
outcome, and when status is increased 
by filling hospital.beds, clinical percep- 
tions change and there is an additional 
impulse toward treatment. This is par- 
ticularly true when the physician's 
sense of personal responsibility is blunt- 
ed and when he or she is insecure. By 
validating or invalidating certain clini- 
eal practices, good research can retard 
this impulse, although the economic in- 
centives are sometimes too strong to 
permit valid trials. One doubts that eco- 
nomic incentives in the preceding cases 
were strong or direct, but they do not 
have to be. . 

Physicians today are accused of being 
“too scientific.” It is one way patients 
have of complaining about impersonal 
care. But the criticism is misplaced. It is 
not science but technology that is the 
likely culprit. It is science—in the best 
sense—that will improve the personal 
quality of care by allowing us to choose 
truly helpful technology, use it appro- 
priately, ard discard what is useless or 
harmful.” 

There is one other contributor to the 
cascade effect. This is curiosity or the 
craving for certainty. The fact that we 
cannot explain many of our patients’ 
symptoms is a frustrating reality, and 
technology offers a kind of release in the 
form of a number, a tracing, or an im- 
age. Unfortunately, it also leads to arti- 
ficial inflation in the amount of patholog- 
ic disorder harbored by a given 
population. Adolescents with chest pain 
or palpitations, for example, would be 
wise to keep quiet nowadays lest they 
initiate a series of examinations culmi- 
nating in a diagnosis of “mitral valve 
prolapse.” This is what the echocardio- 
gram now Ends in 85% of normal adoles- 
cents!” The craving for certainty may 
have more sinister results if it leads to 
unnecessary lymph node biopsy and the 
erroneous diagnosis of malignancy.” I 
do not suggest that chest pain or swollen 
glands be ignored. But the vast major- 
ity of these symptoms, and a host of 
other complaints, are self-limited. They 
teach us to exercise considerable re- 
straint befare we scratch the diagnostic 
itch, 

We should acknowledge that disas- 
trous and unnecessary clinical cascades 
are sometimes initiated by parents. Cir- 


cumcision is a homely example. Routine 
circumcision of newborns is no longer 
recommended by most physicians and is 
done only if parents request it. Catas- 
trophes are rare, but they do occur.” 
Overuse of antibiotics is, in part, the 
result of parental pressure, with some 
regrettable results.” I have seen paren- 
tal cancer phobia and craving for cer- 


tainty lead to unnecessary node biopsies 


and serious complications. Clinicians, of 
course, share responsibility for these 
misadventures, but the role of parental 
pressure in initiating an unfortunate 
chain of clinical events should not be 
ignored. Knowledge of the cascade ef- 
fect and its trigger factors should help 
clinicians to resist such pressure. 


THREE GOOD PHYSICIANS 


There is another antidote to diagnos- 
tic and therapeutic excess. It is the pa- 
tient who surprises us by recovering 
from serious illness (or what we thought 
was serious illness) with little or no 
treatment. Until we see such patients 
ourselves, we can learn from clinicians 
who have. I know of three outstanding 
examples. 

Robert Bolande, MD, was the pediat- 
ric pathologist at my alma mater. His 
was a name I learned to recognize when 
I scanned the journals. In 1969 he pub- 
lished the report of an infant who recov- 
ered from disseminated neuroblastoma 


- with no treatment whatsoever,” and he 


wrote a series of articles pressing the 
point that malignant neoplasms in child- 
hood are not always what they seem.” 

Eugene Blank, MD, was the pediatric 
radiologist during my residency. He 
had first been a pediatrician, and Į re- 
member his sympathy for sick children, 
as well as his warnings to the residents 
against overinterpreting “shadows on 
x-ray film.” It was the heyday of aggres- 
sive pediatric urologic surgery, but he 
taught that reflux was largely a devel- 
opmental phenomenon” and that antire- 
flux surgery was of dubious value. He 
was right” and the lessons he taught 
carried over to other clinical areas, so 
that we learned to approach “abnormal” 
test results with skepticism and delib- 
eration. 

Ronald Illingworth, MD, has had a 
long and distinguished career in British 
pediatrics. He teaches that the first 
principle of pediatrics is “know the nor- 
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mal, orelse . . .” and that its first corol- 
lary is the extraordinary range and vari- 
ety in observations of healthy children.” 
His wide experience permitted a re- 
serve of optimism, even for the most 
worrisome cases.” . 

These clinicians and scholars, and 
others like them, remind us of the limits 
of medical knowledge and the virtues of 
patience and therapeutic restraint. 
Their observations are a tonic against 
clinical arrogance, anxiety, and haste. 


COMMENT 


We deal with elastic concepts and 
vague boundaries between normal and 
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abnormal, and it is too easy to allow 
nonclinical factors to intrude on clinical 
perceptions and decisions. In an era of 
marketing, competition, technological 
pressure, and overspecialization, physi- 
clans must remember they are primari- 
ly counselors, not technicians.” When 
consensus conferences assess clinical 
practices we must insist on honest sci- 
ence, not votes, as these practices legiti- 
mate suppcrt.” We are inundated by 
information and experts, but we cannot 
allow judgment to be warped by the 
craving for certainty. We need guide- 
lines, but when “standards of practice” 
are legalistically imposed we must not 
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Urine Drug Screening in Mothers and Newborns 


John D. Osterloh, MD, MS, Belle L. Lee, PharmD 


e A retrospective analysis of compre- 
hensive urine drug screening was per- 
formed during a 13-month period on spec- 
imens submitted from the Neonatal 
Nursery and  Obstetrics/Gynecology 
wards at San Francisco (Calif) General 
Hospital (mothers, N=601; newborns, 
N=339). Of mothers and newborns, re- 
spectively, 19.2% and 15.3% of all admis- 
sions during this period were screened; 
68.2% and 63.1% of urine samples submit- 
ted were positive for any drug; 38.8% and 
21.1% of screens were positive for more 
than one drug; and 45.8% and 41.6% were 
positive for cocaine. In mother-newborn 
pairs (N=191) where urine samples were 
submitted within 4 days of each other, an 
84% concordance was shown for cocaine 
and 67% for methadone, but concordance 
was much less for other drugs (<21%). 
These results indicate that cocaine was 
the most common drug detectable in the 
peripartum period and that both mothers 
and newborns should be tested to confirm 
the suspicion of drug effect or withdrawal 
in the newborn. 

(AJDC. 1989;143:791-793) 


he diagnosis of the effects of drug 

abuse on the newborn during the 
peripartum period depends on clinical 
signs and confirmation with urine drug 
testing in the newborn and mother. 
Though there is active investigation into 
the effects of drugs on the fetus and 
newborn,” little is known about the 
types of drugs found in neonatal testing 
and about the concordance of drug de- 
tection in the mother and newborn. We 
conducted a retrospective survey of 
drug testing results from urine speci- 
mens submitted from obstetrics/gyne- 
cology and neonatal services in a large 
inner-city hospital to characterize the 
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types of drugs and concordance in moth- 
ers and newborns. 


SUBJECTS AND METHODS 


Urine drug screen results from the Neo- 
natal Nursery and Obstetrics/Gynecology 
wards were compiled, covering a period of 13 
months from April 1, 1987, through April 30, 
1988. Drug screening was ordered by house 
staff for diagnostic purposes, to differentiate 
possible drug effect from signs caused by 
disease or pregnancy. Urine drug screens for 
mothers had been ordered on the basis of (1) a 
history of drug abuse, (2) signs and symp- 
toms of drug use (track marks, skin abscess- 
es, nasal mucosal ulceration), or (8) signs of 
pharmacologic effect (eg, elevated blood 
pressure due to cocaine vs pregnancy or dis- 
ease). In the newborns, urine drug screens 
were ordered when there was (1) suspicion of 
drug effect (eg, opiate-induced respiratory 
depression or cocaine-induced irritability), 
(2) drug withdrawal (irritability, failure to 
feed, vasculer instability, poor motor perfor- 
mance, wakefulness, tremulousness, hyper- 
activity, or hyperreflexia), or (3) a history of 
drug abuse or positive urine drug screen in 
the mother. Because specimens were sub- 
mitted from both obstetric and gynecologic 
services, not all specimens were from moth- 
ers. The actual proportions of drug screens 
received from nonmother gynecologic pa- 
tients is unknown. However, based on data 
after this study, the proportion appears to be 
less than 2%. 

Urine samples were received by the San 
Francisco (Calif) Public Health Toxicology 
Laboratory at San Francisco General Hospi- 
tal. Maternal urine samples were always 
screened by means of the following eight pro- 
cedures: separate enzyme immunoassays for 
cocaine metabolite, opiates, and benzodiaze- 
pines (EMIT-Dau; Syva Company, Palo 
Alto, Calif); two chemical spat tests for salic- 
ylate and phenothiazines; thin-layer chroma- 
tography (Toxi-lab; Analytical Systems, Ir- 
vine, Calif) for 35 basic drugs including 
antidepressants, antihistamines, phenothi- 
azines, narcotic analgesics, xanthines, am- 
phetamines, and some sedatives; gas chro- 
matography with flame ionization detection 
for alcohol; and gas chromatography with 
nitrogen-phosphorus detection, which will 


detect or confirm a variety of drugs similar to 
that listed for thin-layer chromatography. In 
the newborns, the same procedures were ap- 
plied except that the sensitivity of the gas 
chromatography procedure was severalfold 
less due to limited urine volume from the 
newborns (usually <10 mL). Approximately 
80 different drugs of abuse and pharmaceuti- 
cals can be detected by these combined pro- 
cedures. These methods allow detection of 
most drugs within 2 days of administration of 
recreational or therapeutic doses, except for 
alcohol, salicylate, and acetaminophen (de- 
tection interval, <1 day after dose). 

The test results were compiled in two 
ways. Data from mothers and newborns 
were tabulated separately as to the number 
and types of drugs found. When a newborn 
urine specimen was received in the laborato- 
ry within 4 days of receiving the urine speci- 
men from the mother, this was designated a 
mother-newborn pair. These were compiled 
as to types of drugs and agreement between 
findings in mothers and newborns. 


RESULTS 


A total of 940 urine drug screens were 


. requested during this period. This rep- 


resented 19.2% (601/3136) of obstetrics/ 
gynecology admissions and 15.2% 
(339/2230) of neonatal admissions. Table 
1 shows the occurrence of positive urine 
drug screens in mothers and newborns. 
There were 68.2% positive drug screens 
from the urine specimens submitted 
from mothers. Of the positive drug 
screens in mothers, 38.8% had more 
than one drug, with an average of 1.7 
drugs per screen. For newborns, 63.1% 
were positive, with 21.1% having more 
than one drug. In both mothers and 
newborns (Table 2), the most prevalent 
drug detected was cocaine, present in 
45.8% and 41.6% of all specimens, re- 
spectively. Cocaine was found as the 


only drug in 27.8% and 32.1% of the 


specimens submitted from mothers and 
newborns, respectively. An additional 
29% of all maternal urine drug screens 
showed codeine, morphine, or metha- 
done. These drugs were found with less- 
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er frequency in newborns (8.8% of all 
newborns screened). In contrast, me- 
peridine and lidocaine were found more 
frequently in the newborns, accounting 
for findings in 21.5% of all urine drug 
screens, 

A total of 191 mother-newborn pairs 
were identified from the 940 urine sam- 
ples submitted from obstetrics/gyneco- 
logy and neonatal services during the 
13-mənth period. Of the specimens, 
15.8% were received on the same day, 
38.4% on the next day, 29.4% within 2 
days, 14.7% within 3 days, and 2.1% 
withm 4 days. Therefore, 83.2% of the 
specimens were received within 2 days. 
No drugs were detected for both mother 
and newborn in 15.2% of the pairs, in 
59.7% of the pairs the mother’s and new- 
borni urine contained any one drug in 
common, and 25.1% of the pairs showed 
no agreement in the findings. Cocaine 
was ‘ound in either the mother or new- 
born in 118 pairs (69.2%), and there was 
agreement between. mother and new- 
born for cocaine in 84% of the pairs (Ta- 
ble 2). When cocaine was not found in 
both mother and newborn, it was other- 
wise found in the mother. Codeine (41 
` pairs) was found more frequently in the 
mother (88%) than in the newborn 
(12%). This was also true for salicylates, 
acetaminophen, and benzodiazepines, 
which were less prevalent overall. Oth- 
er drugs that were infrequently found in 
mothers and newborns included phen- 
cyclidine (5 mothers and 1 newborn), 
antihistamines (7 mothers and 2 new- 
borrs), antidepressants (4 mothers and 
1 newborn), phenothiazines (6 mothers 
and no newborns), antiepileptics (8 
mothers and 1 newborn), dextrometh- 
orpk:an (1 mother and 1 newborn), benz- 
tropine (1 mother and no newborns), 
propoxyphene (2 mothers and no new- 
borns), guaifenesin (1 mother and no 
newborns), trimethoprim (1 mother and 
no newborns), quinine (1 mother and no 
newborns), and a caffeine level of more 
than 20 mg/L (no mothers and 2 new- 
borns). 


COMMENT 


Our survey of urine drug testing re- 
sults in mothers and newborns demon- 
strated that the clinical suspicion of 
druz involvement may be confirmed in 
about two thirds of the cases when 
either the mother or the newborn is 
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Table 1.—Occurrence of Positive Drug Screens in Mothers and Newborns 






` Mothers 
601 


Newborns 
339 


Drug Sereen Results 
Total No. of drug screens 

















Positive screens, No. (% of total) 410 (68.2) 214 (63.1) 
Average No. of drugs/screen 1.7 1.2 
No. of screens with* 
z4 drugs 34 (5.7/8.3) 4 (1.2/1.9) 
3 drugs 34 (5.7/8.3) 9 (2.7/4.2) 
2 drugs 91 (15.1/22.2) 32 (9.4/15,0) 
1 drug 251 (41,8/61.2) 169 (49,9/78.9) 





*Percentage of total screens/percentage of positive screens. 


Table 2.—Drugs Found in Urine Drug Screens of Mothers and Newborns : 
No. (% of Tota! Screens) 
tenant ieee a | 
Drugs Found Mothers (N= 601) Newborns (N= 339) 


__ ‘Cocaine 


Coe ie an Auve ia A atema a n ære eee h a 












~ 275 (458) 









Amphetamines 





tested. From the mother-newborn pair 
data, evidence of drug presence was 
found in 84.8% of the pairs..Testing both 
mothers and newborns would appear to 
yield greater confirmation of clinical 
suspicion. 

The finding that nearly two thirds of 
submitted urine samples were positive 
for at least cne drug is not unusual when 
compared with findings from all speci- 
mens received at this hospital (66.9% 
positive), Cocaine is found in 25% of the 
drug screens submitted from this hospi- 
tal (all wards), suggesting that the 
45.8% found in mothers was due to a 
higher prevalence or a more azgressive 
selection of these patients. Cozaine was 
acommon drug found in two small selec- 
tive surveys in the newborn.** Recent- 
ly, we performed a blinded prevalence 
study of eccaine in urine for mothers 
admitted for delivery and in newborns 
of these mothers (unpublished data, 


Positive cocaine screens _ cia (46) T 
Cocaine alone 187 (27.8) 109 (32.2) 
Cosaine with other drugs 108 (18.0) 32 (9.4) 

e T gs edit, a 
' Meperidine 32 (5.3) 41 (12.1) 
Lidocaine 41 (6.B) 32 (9.4) 
Benzodiazepines 38 (6.3) 2 (0.6) 
Salicylate and acetaminophen 60 (10.0) 1 (0.3) 
Alcohol 12 (2.0) 1 (0.3) 
Barbiturases 12 (2.0) 2 (0.6) 
Codeine 75 (12.5) 5 (1.5) 
Morphine 59 (9.8) 10 (2.9) 
Methadone 40 (6.7) 15 (4.4) 


13 (2.2) 2 (0.6) 





1988). The prevalence of a urine sample 
positive for cocaine was 9% and 5% in 
mothers and newborns (N=152 pairs 
during 1 month), respectively, in con- 
trast to 46% and 42% in clinically re- 
quested testing demonstrated in this ar- 


ticle. Hence, clinical selection of cases 


will result in a fivefold to eightfold 
greater yield in positive cocaine urine 
screens. 

Only cocaine showed a high concor- 
dance between mother and newborn. 
Several factors may explain this find- 
ing. Cocaine as the parent compound 
will pass through the placenta and is 
likely to be found in the newborn.* The 
early pharmacologic signs and symp- 
toms due to cocaine (irritability and hy- 
peractivity) may signal the clinician to 
obtain a urine sample for toxicologic 
screening while che drug is still present. 
Another factor may be a slower hydro- 
lysis of cocaine to ecognine methyl ester 
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Cs 



















Cocaine 95 (84) 
Meperidine 7 (21) 
Methadone 8 (67) 
Morphine 4 (19) 
Codeine O (0) 
Lidocaine 4 (11) 
Benzodiazepines O (0) 
Salicylate and acetaminophen 1 (5) 
Diphenhydramine 0 
Chlorpheniramine 0 
Antidepressants 0 
Phenothiazines Q 
Phenytoin 0 
Amphetamines 2 
Dextromethorphan 0 
Alcohol 0 
Benztropine 0 
Phencyclidine 0 
Trimethoprim 0 


by plasma and liver esterases.” This 
may result in prolonged elimination of 
cocaine and its metabolite, benzoylecog- 
nine. 

Pharmacologie factors that would 
predispose toward finding drugs in 
mother and not in the newborn include 
higher concentrations of drugs achieved 
in maternal tissues and kidneys, poor 
drug penetration through the placenta, 
and earlier sample collection in the 
mother. Delayed withdrawal signs that 
result in late collection of urine, and 
consequent negative results of analysis, 
may be the most important explanation 
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Table 3.—Drugs Found and Concordance in Mother-Newborn Pairs 


re S 
_ in Mother 


and Newborn, 
No. (% Concordant) No. (% Discordant) No. (% Discordant) 


Drug Present 


in Mother, 
Not Newborn, 


In Newborn, 
Not Mother, 


16 (14) 2 (2) 
9 (27) 17 (52) 
4 (33) 0 (0) 
10 (48) 7 (33) 
36 (88) 5 (12) 
16 (46) 15 (43) 
7 (88) 1 (12) 
21 (95) © (0) 
0 1 
1 O 
0 0 
0 0 
0 1 
1 0 
0 1 
2 0 
0 O 
0 0 
0 7 


for absence of detection in the newborn. 
In a small study of specimens received 
by a hospital laboratory, the majority of 
drug screens were considered to be ob- 
tained too late for adequate detection.° 
The finding of a drug in the newborn, 
but not the mother, might be explained 
by a longer residence time in the infant 
due to less developed hepatic clearance, 
or possibly a relatively higher distribu- 
tion into infant body water.*” Obvious- 
ly, medications given during labor and 
after urine specimen collection would 
not be detected in mothers, but may 
appear in the newborn. 
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Of interest was the number of posi- 
tive urine screens in newborns contain- 
ing drugs that were likely to be adminis- 
tered to the mother while in the 
hospital. These included meperidine 
and acetaminophen as analgesics and h- 
docaine as a local anesthetic. The effects 
of these drugs on the newborn are not 
well studied, but meperidine is noted to 
cause neonatal respiratory depression 
when given more than 1 hour before 
delivery.” Other narcotic analgesics 
(morphine, codeine, and methadone) 
were also frequently found, though 
some of these are probably related to 
drug abuse as well as medications. The 
prevalence of these drugs in toxicologic 
screens submitted from the entire hos- 
pital population is not dissimilar (8.8%, 
7.1%, and 5.1%, respectively). 

Many drugs were not found that oth- 
erwise might be expected because of the 
high prevalence of use. The rapid elimi- 
nation of alcohol may explain its relative 
absence. Antihistamines, including an- 
tiemetics, could have been detected by 
the analytic methods used in this study, 
but few were found. Marijuana metabo- 
lite was not screened in this study, . 
though it would further indicate the ex- 
tent of drug abuse. In a large survey by 
interview, 9.5% of mothers reported us- 
ing marijuana during pregnancy.“ 

This study suggests that cocaine is 
the most common drug found in the im- 
mediate peripartum period in this in- 
ner-city hospital. In addition, testing in 
both the mother and newborn should be 
attempted to improve diagnostic yield. 
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Non-Group A Streptococci in the Pharynx 


Pathogens or Innocent Bystanders? 


Gregory F. Hayden, MD; Thomas F. Murphy, MD; J. Owen Hendley, MD 


© Objective: To determine whether ß- 
hemolytic streptococci from groups other 
than A are an important cause of sporadic 


pharyngitis In chlidren. 
Design: Cross-sectional, case-referent 
survey. 


Setting: General pediatric clinic at a mili- 
tary base In Ohio. 
Participants: One hundred fifty children 
with symptomatic pharyngitis and 150 
controls matched for age and time of pre- 
sentation over a 20-month study period. 
interventions: None. 
Measurements/Main Results: Anaerobic 
culture technique was used to improve 
isolation of B-hemolytic streptococci. 
Group A B-hemolytic streptococci were 
detected significantly more often among 
the ill children than among the controls 
(39% vs 16%, respectively). In contrast, 
non-group A B-hemolytic streptococci 
were isolated in similar frequency from 
the ill and control children (17% vs 21%, 
respectively). Non-group A B-hemolytic 
streptococci from groups B, C, F, and G 
were each isolated in similar frequency 
among the ill and control children. The 
isolation rate of non—group A organisms 
Increased with age among both patients 
and controls. 
Conclusions: Non-group A £-hemolytic 
streptococci seemed not to be an impor- 
tant cause of sporadic pharyngitis In this 
pediatric population. 

(AJDC. 19895;143:794-797) 


B -Hemolytic streptococci (BHS) from 
Lancefield group A are a well-recog- 
nized cause of pharyngitis in children. 
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Group A organisms can colonize the 
pharynx of asymptomatic children, but 
are isolated more commonly from chil- 
dren with pharyngitis than from healthy 
controls. Streptococci from Lancefield 
groups other than A have been associ- 
ated with outbreaks of pharyngitis,’ of- 
ten with foodborne spread, but the role 
of these non—group A organisms in caus- 
ing sporadic pharyngitis in children re- 
mains uncertain." Recent studies using 
anaerobic culture methods have demon- 
strated that BHS from groups other 
than A are frequently present in the 
pharynx of children with symptomatic 
pharyngitis, and further, that many 
such isolates of non—group A BHS will 
be missed :f only the traditional aerobic 


method is used.“ 


The purvose of this article is to pre- 
sent the results of a study utilizing sen- 
sitive anaerobic culture methods to as- 
sess whether non-group A organisms 
were more common in the throats of 
children with sporadic pharyngitis than 
among carefully matched controls with- 
out pharyngitis. 


PATIENTS AND METHODS . 
Population 


One hundred fifty children with symptom- 
atic pharyngitis who were seen by one of us 
(T.F.M.) at the Pediatric Clinic at Wright- 
Patterson AFB near Dayton, Ohio, were re- 
eruited for study during a 20-month period 
(February 1984 through October 1985). One 
hundred fifty children being seen at the same 
clinic for well care or a complaint unrelated to 
the respiratory tract who were matched to 
patients for age (within 1 year} and month of 
presentation were recruited to be controls 
and providec. appropriate informed consent. 


Clinical Evaluation 


The clinical features of illness for each child 
with symptomatic pharyngitis were re- 
corded on a standard, preprinted form. His- 


‘N 


toricalitems noted as being present or absent 
included fever, chills, sore throat, runny/ 
stuffy nose, hoarseness or change in voice, 
headache, muscie aches, abdominal pain, 
vomiting, and diarrhea. On physical exami- 
nation, the following features were noted as 
present or absent: tonsillar exudate, palatal 
petechiae, vesicles in the pharynx, tender 
cervical lymph nodes, otitis media, and 
exanthem. 


Bacteriology 


A throat culture was obtained from each 
patient and control by vigorously swabbing 
the posterior pharynx and tonsillar area with 
a rayon-tipped swab. Each swab was sent to 
the laboratory in modified Stuart's transport 
medium and inoculated within 6 hours onto a 
5% sheep blood agar plate with an agar stab 
in the area streaked with the swab to high- 
light 8-hemolysis beneath the surface of the 
agar. Following inoculation the plates were 
placed in an anaerobic environment (Anaero- 
bic Gas Pak System, Baltimore Biologie Lab- 
oratory, Cockeysville, Md) and incubated at 
35°C for 18 to 24 hours before reading. Plates 
showing no colonies with B-hemolysis were 
incubated in the anaerobic jar for an addition- 
al 24 hours before being discarded as nega- 
tive. The Lancefield group of streptococci in 
B-hemolytie colonies was demonstrated us- 
ing latex agglutination following enzymatic 
extraction of the group specific antigen 
(Streptex; Wellcome Diagnostics, Research 
Triangle Park, NC). 


Statistical Analysis 


Characteristics of the patients and con- . 


trols were compared using x” analysis or the 
Fisher Exact Test. 


RESULTS 


The 150 patients with pharyngitis 
were similar to the 150 controls in age 
(mean, 11.0 years in both groups), gen- 
der (41% and 49% males, respectively), 
and calendar month when sampled. 

Group A BHS were isolated from the 
pharynx of 58 (89%) patients with phar- 
yngitis and from 24 (16%) controls 
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Table 1.—isolation Rate of 8~Hemolytic Streptococci (BHS) by Lancefield Group From 
Throat Cultures From 150 Patients With Pharyngitis and 150 Controls 


No. (%) of Patients With 
Pharyngitis* 


58 (39) 
25 (17) 


BHS isolated 
Group A 
Non-group A (total) 

Group B 

Group C 

Group F 

Group G ` 


3 (2) 
7 (5) 
8 (5) 
8 (5) 





No. {%) of 
Controist 


24 (16) 
32 (21) 
1 (1) 
12 (8) 
42 (8) 
8 (5) 


*Four children whose cultures contained streptococci belonging to two groups (A/F, A/F, A/F, and 


B/G) are counted in both groups. 


tThree children whose cultures contained streptococci belonging to two groups (A/C, A/F, and F/G) 


are counted in both groups. 
NS indicates not significant. 


Table 2.—-Clinical Features of Illness in Patients With Pharyngitis According to Throat 
Culture Result: B~-Hemolytic Streptococci Isolated* 


Clinical Feature 
Exanthem 
Fever 
Chills 
Runny nose 
Hoarseness 
Headache 
Muscle ache 
Palatal petechiae 
Exudate 
Vesicles 
Otitis media 
Tender cervical 

lymph nodes 


Vomiting 
Abdominal pain 
Diarrhea 





Group Other 
Than A 
(n=22)t 


*Percentages of patients with each clinical feature are shown. 
tThree patients from whom B-hemolytic streptococci from both group A and another group were 


isolated are excluded. 
tP<.05. 


(P<.001; Table 1). In contrast, BHS of 
groups other than A were isolated from 
17% of patients and from 21% of controls 
(P>.05). The serogroups of the non- 
group A BHS in patients were also simi- 
lar to those in controls. Group B BHS 
were detected in 1% to 2% and groups 
C, F, and G were present in 5% to 8% of 
both patients and controls (Table 1). 
The isolations of non-group A BHS 
were scattered throughout the 20- 
month study period. The numbers of 
children cultured each month varied ac- 
cording to our clinic schedule and illness 
patterns in the community, with little 
seasonal variation in the isolation rate of 
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non-group A BHS among the ill 
children. 

Age was an important variable in the 
frequency of detection of BHS of both 
group A and groups other than A. The 
isolation rate of group A streptococci 
from both ill and well children was high- 
est in the 5- to 9-year-old age group and 
declined with increasing age (Figure). 
In contrast, the isolation rate of non- 
group A organisms increased with age 
in patients and controls. Non-group A 
BHS were isolated from 7 (88%) of 21 
controls 15 to 19 years old. The clinical 
signs and symptoms of illness in the 150 
patients with pharyngitis were ana- 


lyzed according to throat culture re- 
sults. The 55 patients from whom group 
A BHS were isolated were more likely 
to manifest fever, vomiting, palatal pe- 
techiae, tender cervical lymphadenitis, 
and scarlatinaform rash than were the 
70 patients from whom no BHS were 
isolated (Table 2, P<.05). In contrast, 
the clinical manifestations in patients 
with non—group A isolates were similar 
to those in patients with no BHS detect- 
ed (P>.05). Patients with non-group A 
isolates were much less likely to have 
fever than were patients with group A 
isolates (82% vs 76%, P<.05), but the 
clinical characteristics of these two 
groups were otherwise not statistically 
significantly different (P>.05). 


COMMENT 


Detection of non-group A BHS in the 
throats of patients with pharyngitis is 
insufficient to prove a causative role in 
the illness. Such patients could be carri- 
ers of non—group A organisms with an 
illness caused by another agent, such as 
a respiratory virus. A higher preva- 
lence (isolation rate) of non-group A 
BHS in throats of patients with pharyn- 
gitis than in controls without pharyngi- 
tis would suggest a causative role for 
non-group A BHS in sporadic pharyngi- 
tis. In this study, the prevalence of 
non-group A organisms detected with 
sensitive anaerobic incubation in pa- 
tients with sporadic pharyngitis was es- 
sentially the same as the prevalence in 
age- and season-matched controls. This 
finding does not support the hypothesis 
that non-group A BHS play an impor- 
tant causative role in sporadic pharyn- 
gitis in children. 

Much of the evidence suggesting that 
non-group A BHS cause pharyngitis 
has derived from reports of outbreaks of 
illness. For example, in one foodborne 
outbreak of pharyngitis,’ group G BHS 
were isolated from 63% of a sample of ill 
conventioneers and from only 2% of per- 
sons without pharyngitis. Hill et al‘ de- 
scribed another foodborne outbreak in 
which group G BHS were isolated from 
the throats of 64% of college students 
with pharyngitis compared to 23% of 
randomly selected controls. 

In contrast, most epidemiologie stud- 
ies of sporadic pharyngitis have found 
little difference in prevalence of non- 
group A BHS in sick vs well persons. 
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Rates of isolation of group A (left) and non—group A (right) B-hamolytic streptococci (BHS) from 
the throats of ill and well children according to age group. 


Hable et al,” Glezen et al,“ Stewart and 
Moghadam, “and MeMillan et al,” using 
standard aerobic incubation of culture 
plates, isolated non-group A BHS as 
often from healthy control children as 
from children with symptomatic phar- 
yngitis. The Commission of Acute Res- 
piratory Disease likewise observed no 
significant increase in the isolation rate 
of non—-group A BHS from soldiers with 
acute respiratory disease compared 
with normal soldiers.” Glezen et al,” 
however, isolated non-group A organ- 
isms from 10.8% of university students 
admitted to the infirmary with pharyn- 
gitis and from only 0.2% of asymptomat- 
ic controls. Likewise, Putto” detected 
non-group A BHS among 21% of chil- 
dren with febrile exudative tonsillitis 
and among only 11% of 92 controls with- 
out pharyngitis. 

In this study, the prevalence of non- 
group A BHS in the throat was marked- 
ly influenced by age (Figure), emphasiz- 
ing the importance of matching for age 
in epidemiologic studies of non-group A 
BHS. The prevalence in adolescents, 
regardless of whether they were well or 
ill, was more than double the prevalence 
in grammar school children. This rela- 
tionship between age and prevalence of 
non—-group A BHS has been suggested 
in earlier work from university student 
health centers.” 

Regarding group A BHS, a serologic 


response to streptococcal extracellular | 
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antigens is an accepted means of differ- 
entiating invasive infection from super- 
ficial colonization.” Whether serologic 
testing can be used in similar fashion to 
confirm infection with non-group A 
BHS is less certain. Some patients with 
pharyngitis and a throat culture posi- 
tive for non-group A BHS have been 
shown to raspond serologically to strep- 
tococeal extracellular antigens in earlier 
studies.’"""* Some group C and G or- 
ganisms produce streptolysin.O that is 
antigenica ly similar to that produced 
by group A organisms,” so that a rise in 
antistreptolysin O titer may potentially 
be a useful indication of infection with 
these organisms. Benjamin and Per- 
riello’ repcrted an outbreak of pharyn- 
gitis at a boarding school in which stu- 
dents who were culture-positive for 
group C BHS had higher antistreptoly- 
sin O titers than culture-negative stu- 
dents. However, culture-positive stu- 
dents had similar titers regardless of 
whether they were symptomatic or 
asymptomatic, and the titers did not 
rise during a 3-week period of observa- 
tion. 

After obzaining appropriate informed 
consent, we examined acute and conva- 
lescent serum specimens obtained from 
67 children with symptomatic pharyngi- 
tis for antistreptolysin O and anti- 
desoxyribanuclease B antibodies using 
standard microtitration methods 
(G.F.H. and J.O.H., unpublished data, 


1983).”"* The dilution increments tested 
were 1:60, 1:85, 1:120, 1:170, ete. A rise 
in titer of two dilution increments or 
greater from acute to convalescent se- 
rum was defined as evidence for a sero- 
logic response to infection. Nine (56%) 
of 16 children whose anaerobic culture 
contained group A BHS demonstrated a 
significant titer rise in either antistrep- 
tolysin O or antidesoxyribonuclease B 
antibodies. Only 1 (6%) of 18 patients 
with non~group A BHS showed a simi- 
lar titer rise (P<.01). The 18 non—group 
A isolates included 8 from group B, 3 
from group C, 7 from group F, 1 from 
group G, and 4 bacitracin-resistant 
BHS which were not grouped serologi- 
cally. Difficulty arises in interpreting 
these apparertly negative findings, 
however, because the extracellular 
products of many non~group A BHS ei- 
ther differ from: those of group A organ- 
isms or are unknown.” The serologic 
tests that have proved useful in evaluat- 
ing possible infection with group A BHS 
may be inappropriate for assessing in- 
fection with non-group A organisms. 
More definitive serologic documenta- 


. tion of infection with non-group A BHS 


must await identification of the cellular 
and extracellular products of these or- 
ganisms with development of the rele- 
vant serologic assays. 

A radioimmunoassay has been devel- 
oped to detect antibodies to group C 
streptococcal carbchydrate, but the as- 
say is not specific for acute infection 
with group C organisms.” Rises in anti- 
body levels have been detected after 
asymptomatic carriage of group C BHS 
and after group A streptococcal pharyn- 
gitis. A recenzly developed enzyme- 
linked immunosorbent technique to de- 
tect antibodies to the group C and G 
carbohydrates seems to be more specif- 
ic and may prove more useful." 

A prompt clinical response to antimi- 


. erobial therapy would provide indirect 


evidence that non-group A BHS cause 
pharyngitis. In one previous study, 
antibiotic therapy seemed to reduce the 
duration and severity of pharyngitis in 
patients from whom group B organisms 
were isolated.” In another study, how- 
ever, there was no clear-cut clinical re- 
sponse to penicilin among children with 
non-group A isolates.” Whether anti- 
microbial therady is useful in children 
with pharyngitis and non-group A BHS 
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A 


on throat culture remains uncertain. 
Because the isolation rate of non~group 
A BHS increases with age, additional 
placebo-controlled treatment trials of 
patients with pharyngitis and non- 
group A BHS on culture should most 
logically be conducted among adoles- 
cents and young adults. Such trials will, 
it is hoped, provide a clearer answer as 
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Epidemiology of a Cluster 
of Henoch-Schonlein Purpura 


Thomas A. Farley, MD; Sheila Gillespie, MSN; Madjic Rasoulpour, MD; 
-` Narda Tolentino, MSPH; James L. Hadler, MD, MPH; Eugene Hurwitz, MD 


o Weinvestigatedacase cluster of Hen- . 


och-Schéniein purpura that occurred in 
Cennecticut during the fall and winter of 
1937-1988. In Hartford County, where the 
case finding was most complete, 16 chil- 
dren were identified with disease onset 
during the 7-month cluster period (inci- 
dence, 1.7 cases per 10 000 children per 
. year) compared with only 3 children with 
disease onset during the preceding 7 
months. The incidence in Hartford County 
was higher among urban (4.8/10 000) and 
Hispanic (8.6/10000) children and chil- 
dren in lower socioeconomic groups 
(6.9/10 000) than among suburban chil- 
dren or children In higher socioeconomic 
or different racial groups (0.9 to 1.1 per 
10000). We performed a case-control 
study involving 14 of the 16 case children 
from Hartford County, 10 case children 
from nearby areas, and 47 control children 
matched to the case children by age and 
race. Case children were more likely than 


control children to have had a sore throat . 


during the month before the onset of Hen- 
och-Schénlein purpura (52% vs 22%; 
odds ratlo, 3.8; 95% confidence interval, 
1.1 to 13). This difference and other small- 
er differences between case and control 
children suggest that the cluster may have 
been caused by person-to-person spread 
of an Infectious agent of the respiratory 
tract to susceptible hosts. To our knowl- 
edge this is the first report of a cluster of 
Henoch-Schoniein purpura, and it pro- 
vides clues for a better understanding of 
the etiology and epidemiology of the 
disease. 
(AJDC. 1989;143:798-803) 
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enoch-Schénlein Purpura (HSP) isa 
syndrome of unknown etiology that 
primarily affects children."’ Henoch- 
Schénlein purpura typically presents as 
a raised purpuric rash most prominent 
on the buttocks and lower legs, usually 
associated with crampy abdominal pain, 
arthritis, and/or hematuria.* A small 
percentage of children with HSP experi- 
ence serious complications, such as in- 
tussusception, gastrointestinal hemor- 
rhage, or chronic glomerulonephritis.” 
Although HSP was first described in 
the early 1800s, little is known of its 
etiology or epidemiology. It is believed 
that HSP is caused by an IgA-mediated 
immune response to a variety of foreign 
antigens.” Isolated case reports have 
suggested links'to specific exposures, 
such as drugs or infections,” but no 
causative agent is apparent in the vast 
majority of cases. Henoch-Schénlein 
purpura is not generally a reportable 
disease, and its incidence in the commu- 
nity is unknown. We know ofno previous 
reports of clusters or epidemics of HSP. 
In November 1987, the Connecticut 
Department of Health Services was no- 
tified of four Hispanic children seen with 
HSP at a single medical center over a 2- 
week period. Other cases identified by 
contacting area pediatricians suggested 


Accepted for publication March 6, 1989. — 

From the Division of Field Services, Epidemiolo- 
gy Program Office (Dr Farley), and the Division of 
Viral Diseases, Center for Infectious Diseases (Ms 
Gillespie and Dr Hurwitz), Centers for Disease 
Contral, Atlanta, Ga; the Department of Pediat- 
rics, Hartford (Conn) Hospital (Dr Rasoulpour); 
and the Preventable Disease Division, Connecticut 
Department of Health Services, Hartford (Drs 
Farley, Tolentino, and Hadler). 

Presented in part at the 1988 Epidemic Intelli- 
gence Service Conference, Centers for Disease 
Control, Atlanta, Ga, April 18, 1988. 

Reprints not available. 


the presence af a cluster in the city of 
Hartford and the surrounding county by 
the same name. We investigated this 
cluster and carried out a case-control 
study in an attempt to describe the basic 
epidemiology af the illness and identify 
risk factors associated with its occur- 
rence. 


METHODS 
Descriptive Epidemiology 


In Hartford County we identified cases of 
HSP in children by telephoning all pediatri- 
cians in primary care practice and pediatri- 
cians on the staff of all general hospitals. 
Physicians were called between December 1, 
1987, and January 30, 1988, and were asked 
to report cases of HSP seen since January 
1987 and to continue reporting new cases 
through the end of 1988. All pediatricians 
were again conta2ted by mail in August 1988 
to encourage continued reporting. The data 
presented herein represent those cases re- 
ported as of September 15, 1988. 

A case was defined as a child under age 15 
years who had rezeived a physician diagnosis 
of HSP and who had the following signs and 


symptoms: (1) a vasculitic or purpurie rash . 


most prominent cn the buttocks or lower legs 
and (2) hematuria, abdominal pain, or joint 
pain. The HSP onset day was defined as the 
day the first of these symptoms or signs was 
noted. Cluster-related cases were defined as 
those cases with HSP onset between August 
1, 1987, and February 29, 1988. 

Ineidence rates per 10 000 children under 


' age 15 years per year were calculated by 


various demographic features in Hartford 
County. Population estimates for children 
under age 15 years by race and census tract 
were taken from the 1980 census. 

Since the cluster was not clearly confined 
to Hartford County, we also attempted to 
identify cases that occurred in 1987 and 1988 
in the remainder of the state. In the other 
counties in Connecticut we sent letters re- 
questing case reports to all pediatricians and 
family practitioners and telephoned pediatri- 
cians and family practitioners in all teaching 
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hospitals. In addition, to provide a compari- 
son with the city of Hartford, we telephoned 
all practicing primary care pediatricians in 
the cities of Bridgeport and New Haven, 
which are demographically similar to 
Hartford. 


Case Series and 
Case-Control Study 


We reviewed inpatient and outpatient re- 
cords on 14 of the 16 case children in Hartford 
County and 10 cluster-related case children 
who lived within 30 miles of Hartford Coun- 
ty. Parents of these children were also inter- 
viewed to determine the frequency, sever- 
ity, and duration of symptoms. 

The same 24 children in the case series 
were also included in the case-control study. 
For each of 23 case children, 2 control chil- 
dren matched to the case child by age (+1 
year) and by race/ethnicity were randomly 
selected from the active medical records of 
the case child’s primary care provider. Only 1 
control child could be matched with the re- 
maining case child. Parents of case and con- 
trol children were interviewed using a 
standard questionnaire that collected infor- 
mation on some 80 different items, including 
the following: antecedent symptoms, drugs, 
home remedies, foods, insect bites, travel, 
and school or day-care attendance in the 
month prior tc the case child’s HSP onset 
day. Information was also obtained on home 
environment, crinking water supply, illness 
in family members, and the child’s medical 
history. The interviews took place a median 
of 88 days after the onset of HSP, with a 
range of 2 to 122 days. 

At the time of the interview and after in- 
formed consent was obtained, blood samples 
were drawn from 21 of the 24 case children 
and 18 participating Hartford County control 
children. This blood was taken more than 2 
weeks after HSP onset in 17 of the 21 case 
children and between 2 and 7 days after HSP 
onset in the other 4. The sera were stored and 
later tested using complement fixation and 
indirect fluorescent antibody techniques for 
antibodies to the following agents: adenovi- 
rus, coxsackievirus (serotypes A16 and B1 to 
B6), Legionella pneumophila, parainfluenza 
(serotypes 1 to 3), parvovirus B19, Myco- 
plasma pneumoniae, and group A Strepto- 
coccus. Evidence of recent streptococcal 
infection was defined as a reciprocal anti- 
streptolysin O or anti-deoxyribonulease B 
titer of 320 or greater in any serum specimen. 

In our estimate of the risk of illness in 
Hartford County by race/ethnicity, we con- 
trolled for socioeconomic status (census tract 
median household income greater or less 
than $10 000 per year) and area of residence 
(Hartford city vs surrounding towns) by cre- 
ating stratified 2 x 2 tables and using Mantel- 
Haenszel estimators.” In the case-control 
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Henoch-Schonlein purpura cases by month of onset in Connecticut from January 1987 through 
July 1988. Eight of the nine cases from Hartford city were in Hispanics. 


study, odds ratios were calculated using both 
unmatched and matched-pair analysis. The 
results of these analyses were very similar; 
for simplicity, only the matched odds ratios 
are presented. Confidence intervals were 
calculated using methods of Robins et al.“ 
The potential of confounding as the cause of 
the association between acetaminophen and 
illness was evaluated with a conditional logis- 
tic regressior. model that included sore 
throat, fever, and acetaminophen use as in- 
dependent variables. Because of the small 
number of children in the study, several case- 
control differences were found with substan- 
tial odds ratios, but the confidence interval 
overlapped 1.0. To avoid overlooking what 
may be clues to the etiology of HSP and to 
allow readers <o judge whether these differ- 
ences are important, we have reported these 
differences and provided boththe odds ratios 
and confidence limits. 


RESULTS 
Descriptive Epidemiology 


The identified cases of HSP are 
shown by mcnth of onset in the Figure. 
Within Hartford County, 16 children 
became ill w:th HSP during the cluster 
time from August 1, 1987, to February 
29, 1988 (incidence, 1.7/10000 per 
year). This number of cases was more 
than five times the number of cases that 
occurred in the preceding 7 months (8 
cases; incidence, 0.3/10000 per year). 
The 16 cluster-related case children in- 


cluded 10 (63%) boys and 6 (88%) girls; 
the median age was 5 years (range, 2to 9 
years). There were 7 white, 1 black, and 
8 Hispanic children. 

Hartford County contains the city of 
Hartford (population, 136392), which 
has a primarily minority and lower- 
socloeconomic-group population, and 
Hartford’s surrounding towns, which 
have a population that is overwhelming- 
ly white and primarily of middle or up- 
per-middle socioeconomic status. Eight 
of the nine Hartford city case children 
were Hispanic (all of Puerto Rican an- 
cestry) and the other was black. These 
nine children themselves clustered in 
two distinct time periods within the 
larger cluster; six children became ill 
between October 15 and November 25, 
and three became ill between February 
5 and February 21 (Figure). Included in 
this group were two pairs of siblings in 
Hispanic families. 

Table 1 shows the incidence in Hart- 
ford County of cluster-related cases by 
area of residence, race, and census tract 
socioeconomic level. The incidence was 
particularly high in Hartford city 
(4.8/10 000), and within Hartford city 
the incidence was high among Hispanics 
(12/10 000) and children in lower- 
socioeconomic-group census tracts 
(7.0/10 000). Race, socioeconomic sta- 
tus, and area of residence were closely 
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Table 1. -HSP* Incidence in Hartford County, Conn, 2y Race, Socioeconomic Status, and Area of Residence Between August 1, 


Hartford City 


1987, and February 29, 1988 


Surrounding Towns: 


r E 


No. of 
Cases 


__Race/ethnicity 


eten Daen Aline E A A m mana wem 


Hispanic `’ 


8 
1 
0 


Socioeconomic Status Sa 
(census tract median 
household income) 

<$10 000/y 
=$10 000/y N 


— Total 


t‘ 


*HSP indicates Henoch. Schonlein } purpura. 


Incldencet 


No. of 


Cases incidence} 


seat man aiea aetna ana a memati eae neti ae do eam nnd a t- a A 





tThis is the number of cases per 10000 children under 15 years of age per year. 


correlated. However, when we at- 
-tempted to. control for socioeconomic 
status and area of residence, there was 


still a large- relative risk for illness, 


among Hispanics compared with blacks 
(relative risk; 8.6; 95% confiderice inter- 


val. [CI], 1.2 to 60) or whites (relative 


risk, 15.0; 95% CI, 0.6 to 36). . 
The time-clustering observed was not 
limited to Hartford County. In the sev- 
en other counties of Connecticut we 
identified 18. additional children in 
whom HSP occurred between August 1, 
1987, and February 29, 1988, compared 
with only 8 children during the preced- 
ing 7 months (Figure). Sixteen of these 
children were white and.2 were Asian; 
none was Hispanic. During the entire 
time for which we collected reports, we 
identified no cases among Hispanic chil- 
dren (and only’ 2 cases in non-Hispanic 
children) in. Bridgeport ‘(population 
142 546) and New Haven (population 
126 109), which are . demographically 
similar to Hartford and where our meth- 
. ods of finding cases were as intensive as 

in n Hartford. 


Čas Series and | 
Case-Control Study 


For the 24 cluster-related case chil- 
dren included in the series, the most 
common clinical. manifestations were 
~ rash (24 children, 100%) and joint pain 
and/or swelling (21 children, 88%), most 
“commonly in: the knees and ankles. 

Nineteen children (79%) complained of 
= abdominal pain, but this pain lasted 
longer than 1 day in only 11 children 
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(46%). Nine children (88%) experienced 
vomiting. Of the 21 children with docu- 


mented urinalyses, 4(19%) had hematu- 


ria, defined as 10 red blood cells per 


- high-power field. The median duration 


of rash was 14 days, with a range of 4 to 
42 days; the median duration of joint 
symptoms was 5 days, with a range of 1 
to 75 days.. In addition to the two sibling 
pairs in the study, 1 child had a history 
of HSP ina first-degree relative. 
Laboratory findings on these 24 chil- 
dren were consistent with the diagnosis 
of HSP. Eighteen (95%) of 19 children 
had platelet counts greater than 


< 0.25 x 10"/L. The erythrocyte sedimen- 


tation rate was greater than 35 mm/h in 


5 (33%) of 15 children tested. Antinucle- 


ar antibodies and rheumatoid factor 
were not found in any of the 4 patients 
tested. The serum IgA level was elevat- 
ed in 1 of 4 children and borderline in 1 
other child. Eleven children had throat 


‘cultures sent ‘at the, time of diagnosis 


either because of a history of a sore 
throat or because of a concern that 


` group A Streptococcus had a causal role 


in HSP. Six (55%) of these cultures were 


positive. 


Eleven children (46%) were hospital- 
ized for a median of 3 days, most often 
for diagnostic purposes or for abdominal 
pain or vomiting. Two children had bari- 
um enemas, which did not show intus- 


. gusception. No other children had any 


major diaznostic or therapeutic proce- 


dures. At the time of the interview, one - 


child had active nephritis; otherwise, 


none had had serious complications and- 


No. of 
' Cases 


` did so 


Entire County 
Relative Risk 


(95% Confidence 


incidencet interval) 


8.5 (3.4-26) ; 
1.0 (0.1-8.0) 
1.0 (Reference) 


6.1 (2.0-18) 
1.0 (Reference) 


none had suffered sequelae. 

The socioeccnomic status and area of 
residence of the 24 case children and the 
47’ matched control children are pre- 
sented in Table 2. The matching process 
had the effect of selecting controls who 
were very similar to cases in these de- 


` mographic features. 


_ The presence of antecedent symp- 


_ toms and exposures to drugs in cases 


and controls is shown in Table 3. Case 
children were more likely than control 
children to have had a sore throat in the 
month prior to HSP onset (52% vs 22%; 
odds ratio [OR], 3.8; 95% CI, 1.1 to 18). 


This. difference in the frequency of pre- 


vious sore thrcat was seen in both His- 
panics (48% vs 18%; OR, 2.4; 95% CI, 


0.4 to 14) and non-Hispanics (56% vs ` 


26%; OR, 5.5;.95% CI, 1.0 to 31) and was 
greater among children interviewed 


‘within 80 days of disease onset (6 [67%] 


of 9 eases vs 3 [21%] of 14 controls; OR, 


9.6; 95% CI, 0.8 to 110). 


Smaller differences between cases 
and controls were seen in the frequency 
of fever and nasal discharge (Table 3). 
Case children were no.more likely than 
control children to have gastrointestinal 
complaints. Visits to physicians for ill- 
ness during the 30 days prior to HSP 
onset were more common among cases 
than controls (0% vs 11%; OR, 3.3; 95% 
CI, 0.8 to 18). Six of the seven case 
children who made visits to physicians 
because of respiratory 
symptoms. 

Acetaminophen w was taken more often 
by case children than control children 
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<$10 000/y 
$10 000-$29 999/y 
=$30 000/y 
Unknown 
__ Area of residence 
Hartford city 
Hartford County, surrounding towns 
Other counties 












*HSP indicates Henoch-Schdénlein purpura. 


No. (%) of 
Symptom or Exposure Cases 









Sore throat 12/23 (52) 
Fever 10/23 (43) 
Nasal discharge 11/23 (48) 
Cough 9/24 (38) 
Vomiting/diarrhea 3/24 (13) 
Acetaminophen 14/23 (61) 
Aspirin 0/23 (0) 
Antibiotic 4/24 (17) 


Cough or cold medicine 9/24 (38). 


*HSP indicates Henoch-Schénilein purpura. 





during the month prior to HSP onset 
(61% vs 30%; OR, 2.9; Table 3). Howev- 
er, when we controlled for the presence 
of upper respiratory tract symptoms 
with a conditional logistic regression 
model, this difference was no longer 
present (OR, 1.6; 95% CI, 0.5 to 5.7). 
Cases and controls were approximately 


equally likely to have taken an antibiotic ` 
(17% vs 19%; OR, 0.8). Interestingly, of - 


the 12 case children with sore throat, 
only 3 (25%) had taken an antibiotic, 
compared with 6 (60%) of the 10 control 
children with sore throat. 

Three other differences between 
cases and controls were found that, due 
tosmall numbers, had marginal statisti- 
cal power, but that were consistent with 
other findings suggestive of an infec- 
tious cause. Case children more fre- 
quently than control children had a 
household member with upper respira- 
tory tract symptoms during the month 
before or the month after HSP onset 
(63% vs 388%; OR, 3.4: 95% CI, 1.0 to 12). 
Case children also tended to live in a 


more crowded environment, as indicat- ` 
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Table 2.— Selected Demographic Features of HSP* Case and Control Children 





__ Socioeconomic status {household income) 


ee ee ee ae — = 


he a m 


Oe nen hae ee a ta re 


8 (33) (28) 

5 (21) 15 (32) 

11 (46) 18 (38) 

Oo. 1 (2) 
oe saa nana _ ry 136) i 

5 (21) 10 (21) 


Table 3.—Symptoms and Exposures Within 30 Days Before HSP* Onset , 















Cases Controls 


Maeti ie e a ac atten E a a 


10 (42) 20 (43) 








Matched Odds Ratio 
(95% Confidence Interval) 


No. (%) of 
Controls 





10/46 (22) 3.8 (1.113) 
10/47 (21) 2.3 (0.8-6.3) 
16/46 (35) 1.8 (0.7-4.8) 
15/46 (33) 1.1 (0.4-3.0) 
8/47 (17) 0.7 (0.2-3.0) 
14/46 (30) 29 (1.1-7.9) 
2/47 {4) 0 (0-11) 

9/47 (19) 0.8 (0.2-2.8) 


16/46 (35) 1.0 (0.4-2.8) 





ed by households with more than one 
person per room, in spite of effective 
matching for socioeconomic status (88% 
vs 28%; OR, 2.0; 95% CI, 0.6 to 7.1). 
More case children than control children 
under the age of 5 years attended day 
-eare (7 [78%] of 9 cases vs 7 [47%] of 15 
controls; OR, 3.3; 95% CI, 0.5 to 20). No 
other substantial differences between 
cases and controls were found for any of 
the other risk factors evaluated. 
Because of the high incidence in His- 
panic children, an effort was made to 
identify unusual ethnic foods or home 
remedies associated with illness. None 


` was reported by parents of either cases — 


or controls. 

Antibody evidence of recent strepto- 
coceal infection (Table 4) was present 
slightly less often in cases than controls 
in Hartford city (56% vs 77%; OR, 0.7; 
95% CI, 0.2 to 3.5) and in Hartford 
County as a whole (50% vs 67%; OR, 0.4; 
95% CI, 0.1 to 2.3). However, evidence 
of recent streptococcal infection was 
present more often in both case and con- 


trol children in the city of Hartford (15 - 


Table 4.—Antibody Evidence of 
Recent Streptococcal Infection 
Among HSP* Case and Control 
Children: 





No. No. 
(%) of {%) of 
Cases Controls 


5/9 (56) 10/13 (77) 


Area of 
Residence 


Hartford city 


Hartford County, 
surrounding 
towns 


Other counties 


2/5 (40) 2/5 (40) 
1/7 (14) 0 
*HSP indicates Henoch-Schélein purpura. 


[68%] of 22) than in case and control 
children in other towns (5 [40%] of 17; 
OR, 5.1; 95% CI, 1.1 to 26). 

At the time of the interview, no more 
than two case children statewide had 
elevated levels of antibodies to any of 
the other agents listed in the “Methods” 
section. Blood was also available from 
the time of HSP onset for six ease chil- 
dren, providing paired samples to test 

' for antibody changes. One acute-conva- 
lescent pair showed a fourfold titer rise 
in antibody to L pneumophila. None of 
these six pairs showed a fourfold in- 
erease or decrease in antibody to any of 
the other agents, including group A 
Streptococcus. To determine the ability 
to make immunoglobulins to specific 
challenges,. we tested serum samples 
from case and control children for anti- 
body to cytomegalovirus and rubella. 
Approximately 75% of both case and 
control children had antibodies to these 
two viruses. 


COMMENT 


Although children with HSP general- 
ly recover uneventfully, severe compli- 
cations can occur. In approximately 8% 
of children, gastrointestinal hemor- 
rhage or intussusception occurs.” Twen- 
ty to forty percent of children have clini- 
cally apparent glomerulonephritis,”° 
and in 3% to 14% of these children dis- 
ease progresses to chronic renal insuffi- 
ciency.”* Henoch-Schénlein purpura 
was the cause of renal failure in 2% and 
5% of groups of children undergoing he- 
modialysis in California and France, re- 
spectively.**”* The importance of under- 
standing the epidemiology, etiology, 
and pathogenesis of HSP lies in the po- 
tential prevention of renal failure in 
these children. 
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The clinical manifestations of the ehil- 
dren in our study were similar to those 
in children in previously published case 
series.” Although the character of the 
illness was typical, the pattern of occur- 
rence of the disease in the population 
was not. 

Our intensive case finding in Hart- 
ford County for 1987 placed the back- 
ground incidence of HSP among chil- 
dren under age 15 years at 
approximately 0.2 to 1.0 cases per 
10 000 children per year. This is compa- 
rable with the incidence of HSP found 
by Nielsen” in a study of the epidemiolo- 
gy of HSP in Denmark. Nielsen found 
conflicting results regarding the pat- 
tern of disease occurrence but wrote 
that “the conclusion is clear: there is no 
clustering.” In contrast, we were able to 
demonstrate a case cluster limited in 
time and space and centered in one eth- 
nie group. While a seasonality of occur- 
rence of the HSP has been described 
previously, with the winter months the 
peak time period,*” to our knowledge, 
this is the first published report of such 
a cluster. 

Extremely high incidence rates were 
present in a single demographic group: 
lower-socioeconomic-group' Hispanic 
children from the city of Hartford. 
When we attempted to control for urban 
environment and socioeconomic status, 
the incidence rate for Hispanics was still 
far higher than for white or black non- 
Hispanic children. It is possible that 
cases of HSP were missed in black chil- 
dren because the rash might be less 
prominent; however, a reporting arti- 
fact such as this could not explain the 
low observed rate in white non-Hispan- 
ic children. Thus, it appears that while 
socioeconomic or urban factors such as 
crowding may have contributed to the 
development of illness, some other fac- 
tors associated with Hispanic children 
in this outbreak caused them to be at 
uniquely high risk for HSP. 

Since the Hispanic children in our 
study were all of Puerto Rican ancestry, 
a possible explanation for their high in- 


cidence rates is that members of this . 


ethnic group have a higher immunologic 
susceptibility to HSP than other Ameri- 
cans. This might explain the finding of 
two sibling pairs in Hispanic families 
with HSP. Other authors have noted 
HSP occurrence in two or more family 
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members.*” Alternatively, the sibling 


. pairs and the other Hispanic children in 


the study may have been exposed to a 
common factor—such as an ethnie food 
or home remedy—that increases the 
likelihood of illness. While we carefully 
sought information about this kind of 
common exposure and found none, we 
are not certain that an exposure specific 
to this ethnic group did not take place. 

Histologically, HSP is characterized 
by leukocytoclastic vasculitis,” which is 
apparently caused by JgA immune com- 
plexes.°”* Henoch-Schénlein purpura 
may occur when certain specifie agents 
provoke an immune response in a pre- 
disposed host that leads to the forma- 
tion of these IgA immune complexes. 

The association between HSP and 
previous upper respiratory tract symp- 
toms suggests that common exposure to 
an infectious agent that caused respira- 
tery symptoms provided the immuno- 
logic stimulus for the development of 
HSP in the cluster-related case chil- 
dren. While previous case series have 
reported a high frequency of antecedent 
upper respiratory tract infection in chil- 
dren with HSP”? we believe our 
study is the first to compare this fre- 
quency with that of a matched control 
group. It seems unlikely that the associ- 
ation with a previous upper respiratory 
tract infection can be explained by recall 
bias in view of the findings of the larger 
case-control differences among those 
families interviewed most recently and 
the association with previous physician 
visits, which are more objective indica- 
tors of illness. 

If an upper respiratory tract infection 
was the inciting event in the develop- 
ment of HSP, it is not surprising that we 
also found a greater number of upper 
respiratory tract infections in other 
members of case households. The ob- 
served differences between case and 
control children in household crowding 
and day-care attendance (in spite of 
close socioeconomic matching) are also 
consistent with the hypothesis that the 
agent, causing these upper respiratory 
tract infections is transmissible person- 
to-person in crowded settings. 

Many infectious agents have been 
proposed as causes of HSP. It was pre- 
viously thought that cases could often 
be linked to recent infection with group 
A Streptococcus.” Our investigation 


- produced three findings that provided 


some support for arelationship between 
group A Streptococcus and HSP in this 
eluster: (1) The organism was found on 
throat cultures of 6 of 11 case children. 
(2) Case children with sore throats re- 
ceived antibiotics less often than con- 
trols, suggesting a protective effect of 
antibiotics. (3) Serologic evidence of re- 
cent streptococcal infection was more 
frequent in Hartford city—the area 
with the highest incidence of HSP— 
than in the rest of Hartford County or in 
other areas of the state. However, these 
findings need to be interpreted cau- 
tiously because of the small numbers of 
children in this study. Furthermore, we 
were unable to show a greater frequen- 
cy of elevated streptococcal antibody ti- 
ters in eases than controls. This lack of 
association between streptococcal anti- 
bodies and HSP has also been found ina 
previous case-control study.” We be- 
lieve, therefore, that although the data 
donot support a simple and direct causal 
role for group A Streptococcus, it re- 
mains possible that recent streptococcal 
infection was one contributing factor in 
the development of HSP in case 
children. 

The absence in nearly all case children 
of antibodies to the other agents for 


which testing was performed suggests . 


that they were unimportant in this elus- 
ter. In particular, we found nothing to 
support the rele of parvovirus B19, 
which has recently been proposed as a 
cause of HSP.” 

Overall, the findings of our case-con- 
trol study are consistent with the con- 
clusion that HSP can result from a 
reaction in a susceptible host to a com- 
municable infectious agent. We believe 
that during periods of high prevalence 
of such an infectious agent, the interac- 
tions between host, agent, and environ- 
ment could account for the type of case 
clustering we found. Similar investiga- 
tions of HSP clusters are needed to bet- 
ter characterize risk factors for HSP 
and to identify agent(s) that have a caus- 
al role in this disease. 


We thank Stanford T. Shulman, MD, and Robert 
A. Gunn, MD, MPH, for their help in this study. 


References 


1. Silber DL. Henoch-Schoenlein syndrome. Pe- 


diatr Clin North Am. 1972;19:1061-1070. 
2. Allen DM, Diamond LK, Howell DA. Ana- 


Henoch-SchGniein Purpura— Farley et al 


2. 


Bs 


phylactoid purpura in children (Schiénlein-Henoch 
syndrome). AJDC. 1960;99:833-854. 

3. Sterky G, Thilen A. A study on the onset and 
prognosis of acute vascular purpura (the Schénlein- 
Henoch syndrome) in children. Acta Paediatr 
Scand. 1960;49:217-229. 

4. Counahan R, Winterborn MH, White RHR, 
et al. Prognosis of Henoch-Schinlein nephritis in 
children. Br Med J. 1977;2:11-14. 

5. Saulsbury FT. IgA rheumatoid factor in Hen- 
och-Schinlein purpura. J Pediatr. 1986;108:71-76. 

6. Casanueva B, Rodriguez- Valverde V, Merino 
J, Arias M, Garcia-Fuentes M. Inereased IgA-pro- 
ducing cells in the blood of patients with active 
Henoch-Schénlein purpura. Arthr Rheum. 1983; 
26;854-860. 

7. British Medical Association. Henoch-Schén- 
lein purpura. Br Med J. 1977;1.190. 

8. Beeching NJ, Gruer LD, Findlay CD, Geddes 
AM. A case of Henoch-Schénlein purpura syn- 
drome following oral ampicillin. J Antimicrob Che- 
mother. 1982;10:479-482. 

9. Sussman M, Jones JH, Almeida JD, Lachman 
PJ. Deficiency of the second component of comple- 
ment associatec with anaphylactoid purpura and 
presence of myeoplasma in serum. Clin Exp Im- 
munol. 1973;14:531-539. 

10. Gower RG, Sausker WF, Kohler PF, Thorne 
GE, McIntosh RM. Smal! vessel vasculitis caused 
by hepatitis B virus immune complexes. J Allergy 
Clin Immunol. 1978;62:222-228, 

11. Bull PW, Scott JT, Breathnach SM. Henoch- 


Schénlein purpura associated with legionnaires 
disease. Br Med J. 1987;294:220. 

12. Lefrere J, Couroce A, Muller J, Clark M, 
Soulier J. Human parvovirus and purpura. Lancet. 
1935;2:7380. 

18. Rothman KJ. Modern Epidemiology. Bos- 
ton, Mass: Little Brown & Co Ine; 1986. 

14. Robins J, Greenland S, Breslow NE. A gen- 
eral estimator for the variance of the Mantel- 
Haenszel odds ratio. Am J Epidemiol. 1986; 
124:719-723. 

15. Fine RN-.Renal transplantation in children. 
In: Chatterjee SN, ed. Organ Transplantation. 
Littleton, Mass: John Wright-P&G Ine; 1982:243- 
267. 

16. Donckerwolecke RA, Chantler C, Broyer 
MJC. Paediatric dialysis. In: Drukker W, Parsons 
FM, Maher JF, eds. Replacement of Renal Func- 
tion by Dialysis. 2nd ed. Dordrecht, the Nether- 
lands; Martinus Nijhoff Publishers; 1983:514-535. 

17. Nielsen HE. Epidemiology of Schénlein- 
Henoch purpura. Acta Paediatr Scand. 1988; 
77:125-1381. 


18. Bywaters EGL, Isdale I, Kempton JJ. | 


Schénlein-Henoch purpura: evidence for a group A 
B-hemolytic streptococcal aetiology. Q J Med. 
1957;102:161-175. 

19. Meadow SR, Glasgow EF, White RHR, 
Moncrieff MW, Cameron JS, Ogg CS. Schénlein- 
Henoch nephritis. Q J Med. 1972;41:241-258. 

20. Lofters WS, Pineo GF, Luke KH, Yaworsky 
RG. Henoeh-Schénlein purpura occurring in three 


In Other AMA Journals 


ARCHIVES OF OTOLARYNGOLOGY-HEAD & NECK SURGERY 
Auricular Injury and the Use of Headgear in Wrestlers 


members of a family. Can Med Assec J. 
1973;109:46-48. 

21. Vernier RL, Worthen HG, Peterson RD, 
Colle E, Good RA. Anaphylactoid purpura, I: pa- 
thology of the skin and kidney and frequency of 
streptococcal infection. Pediatrics. 1961;27:181- 
193. 

22. Trystad CW, Stiehm ER. Elevated serum 
IgA globulin in anaphylactoid purpura. Pediatrics. 
1971;47:1023-1028. 

23. Levinsky RJ, Barratt TM. IgA immune com- 
plexes in Henoch-Schénlein purpura. Lancet. 
1979;2:1100-1103. 

24. Nakamoto Y, Asano Y, Dohi K, et al. Prima- 
ry IgA glomerulonephritis and Schénlein-Henoch 
purpura nephritis: clinicopathological and immuno- 
histochemical characteristics. @ J Med. 1978; 
47:495-516. 

25. Tsai CC, Giangiacomo J, Zuckner J. Dermal 
IgA deposits in Henoch Schénlein purpura and 
Bergers nephritis. Lancet. 1975;1:342-343. 

26. Stevenson JAS, Leong LA, Cohen AH, Bor- 
den WA. Henoch-Schénlein purpura: simultaneous 
demonstration of IgA deposits in involved skin, 
intestine, and kidney. Arch Pathol Lab Med. 1982; 
106:192-195. 

27. Gairdner D. The Schénlein-Henoch syn- 
drome (anaphylactoid purpura). Q J Med. 1948; 
17:95-122, 

28. Ayoub EM, Hoyer J. Anaphylactoid purpu- 
ra: streptoccal antibody titers and B1C-globulin 
levels. J Pediatr. 1969;75:193-201. 


David E. Schuller, MD; Steven K. Dankle, MD; Melanie Martin; Richard H. Strauss, 
MD (Arch Otolaryngol Head Neck Surg. 1989;115:714-717) 
Microbiology of Obstructive Tonsillar Hypertrophy and Recurrent Tonsillitis 
Izak H. Kielmovitch, MD; Georg Keleti, PhD; Ellen R. Wald, MD; Carlos Gonzalez, 
MD (Arch Otolaryngol Head Neck Surg. 1989;115:721-724) 





AJDC—Vol 143, July 1989 


Henoch-Schonlein Purpura—Farley etal 803 


Breast-feeding Pattern Among Indochinese 
Immigrants in Northern California 


Eunice Romero-Gwynn, PhD 


+ A sharp decline in the rate of breast- 
feeding was documented among indo- 
chinese mothers who migrated from Cam- 
bodia and Laos to a city In northern 
California. While 97.0% of the mothers 
breast-fed their last infant born in Indo- 
china, only 26.1% and 22.4%, respectively, 
breast-fed their first and last infant bornin 
the United States. Furthermore, only 3.8% 
of the mothers who were pregnant at the 
time of the study intended to breast-feed. 
The duration of breast-feeding decreased 
from an average of 20.4 months for the last 
infant born in Indochina to 8.7 months for 
the last Infant born in the United States. 


After controlling for several sociodemo- - 


graphic variables, only formula samples 
distributed at hospital discharge had a 
significant association with formula feed- 

ing (odds ratio, 2.02). However, data on 
intention to breast-feed suggested that a 
clear cause-and-effect relationship may 
not exist. Factors related to cultural tradi- 
tions and acculturation are offered as pos- 
sible explanations for the decline in 
breast-feeding. Breast-feeding education 
for mothers and training for health profes- 
sionals is recommended. 

(AJDC. 1989;143:804-808) 


nternal and international migration 

have been associated with improve- 
ment in family well-being and the diets 
of adults. However, changes in infant 
feeding among families who have emi- 
grated from less industrialized to more 
industrialized settings have been less 
positive.“ The common pattern seen in 
most studies is a rapid decline in breast- 
feeding, coupled with an increase in use 
of commercial formula and other manu- 
factured supplementary foods for in- 
fants after emigration. A decline in the 
rate of breast-feeding was documented 


by Evans et al,* who studied mothers 
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who emigrated from northern India to 
England, and by Goel et a among Paki- 
stani, Indian, Chinese, and African 
mothers who emigrated to Scotland. 


: Among the groups who emigrated to the 
- United Kingdom, the Chinese appeared 


to have experienced the greatest decline 
(from 98.0% to 2.0%) in breast-feeding 
before and after emigration. Other re- 
searchers have documented declines in 
breast-feeding among Asian mothers 
who emigrated to Sweden’ and to Aus- 
tralia,® and. among Mexican mothers 
who moved to the United States.” A 
different trend was reported from two 
studies conducted in the mid-1980s 
among Turkish women who emigrated 
to Stockholm, Sweden,” and Vietnam- 
ese mothers who emigrated to Austra- 
lia.” In both of these studies, mothers 
who emigrated had breast-feeding rates 
similar to the prevalent rate in the host 
society. 

The present study was motivated by 
reports from nutrition education assis- 
tants working for the Expanded Food 
and Nutrition Education Program, who 
observed frequent use of formula among 
Indochinese families, and by our own 
observations in several homes. This 
study was planned to quantify the ob- 
servations and to test the hypothesis 
that the incidence of breast-feeding 
among the refugee community had sig- 
nificantly declined as a result of emigra- 
tion. Thus, the major purposes of the 
study were (1) to assess the incidence 
and duration of breast-feeding and 
weaning practices before and after emi- 
gration to the United States, and (2) to 
identify factors associated with both 
milk-feeding practice and weaning. The 
present report will focus on breast-feed- 
ing patterns before and after emigra- 
tion. Weaning practices will be reported 
later in an article in preparation at this 
writing. 


SUBJECTS AND METHODS 


The sample consisted of 134 Indochinese 
refugee mothers who settled in a city in 
northern California. At the time of the study 
the refugee families were living in three 
large apartment complexes in one area of the 
city. Approval to conduct the study was ob- 
tained from the Human Subjects Committee 
of the University of California, Davis, and 
from local refugee community leaders. 

The criteria far selection of mothers to 
participate in the study were that they must 
have at least one infant born in Indochina and 
at least one infant born in the United States. 
Mothers were selected after the completion 
of a door-to-door census in which the number 
of children born. before and after emigration 
was ascertained. Mothers who met the crite- 
ria were then visited in their homes and in- 
vited to participate voluntarily in the study. 
Only 2 of the 136 selected mothers declined to 
participate. Since the intent of the study was 
to assess the pattern of infant feeding over 
time, mothers who had more than one infant 
born in the United States were asked about 
feeding practices for the first and last chil- 
dren born in the United States. Mothers who 
were pregnant, at the time of the study (26 
women) were asked if they had decided how 
they would feed their infant, and if so, what 
milk (breast, formula, both, other) they were 
planning to feed their infant after birth. 

Data on infant feeding were collected using 
a questionnaire tested on Indochinese fam- 
ilies who were from the same community but 
who did not meet the inclusion criteria. In the 
construction of the questionnaire, four mem- 
bers of the community were consulted re- 
garding cultural appropriateness of the ques- 
tions included. Individual interviews were 
conducted with each mother at home and in 
her native language (Hmong, Laotian, or 
Cambodian). | 

Statistical analy sis consisted of frequency 
distributions, x “analysis, and logistic regres- 
sion.” Logistic regression is a nonlinear mod- 
el that is used to explain binary dependent 
variables such as breast-feeding vs non- 
breast-feeding. The independent variables 
used in the regression analysis were as fol- 
lows: parents education, attendance to En- 
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glish classes, family type (nuclear vs ex- 
tended), years of residency in the United 
States, participation in the Supplemental 
Food Assistance Program for Women, In- 
fants and Children (WIC) during pregnancy, 
and the receiving of formula samples at hos- 
pital discharge. Odds ratios (which indicate 
the likelihood of the occurrence of a given 
phenomenon: breast-feeding vs non—-breast- 
feeding) were calculated using the coefficient 
obtained in the logistic regression analysis.” 
The Statistical Package for the Social Sci- 
ences” and the BMDP” packages were used 
for computer analysis. 


RESULTS 
Description of the Sample 


The sample consisted of 134 mothers 
and 348 children (134 last-born in Indo- 
china before emigration, 134 first-born 
in the United States, and 80 last-born in 
the United States; 54 families had only 
one child born in the United States). 
The native languages of the mothers 
were Hmong (50.7%), Cambodian 
(82.1%), and Laotian (17.2%). Almost 
one half of the sample migrated with the 
parents of either the husband or wife or 
both. The majority of the mothers did 
not attend school in their country of ori- 
gin; 24.4% had completed from I to 12 
years of school. The majority of mothers 
(68.0%) had attended English classes in 
the United States for periods that var- 
ied from 1 to 36 months. Two percent of 
the mothers had enrolled in adult educa- 
tion classes or received. other formal 
education in addition to English classes. 
Although the level of education of the 
husbands was higher than that of the 
wives, approximately one third of the 
husbands had received no formal educa- 
tion. More husbands than wives had at- 
tended school in the United States in 
addition to taking English classes of- 
fered for immigrants through local 
schools. The fertility rate among these 
families was high. The numbers of chil- 
dren born to them ranged from 2 to 12 
(mean, 5.4+2.2). The mean ages of the 
first and last children born in the United 
States were 2.4 years and 9.5 months, 
respectively. 

Welfare was the main economic sup- 
port for most families. Both husbands 
and wives practiced gardening in small 
lots around their apartment buildings 
and/or community gardens using land 
provided by local organizations. Medici- 
nal herbs were invariably part of the 
garden, along with vegetables. Al- 
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Table 1.--!ncidence of Breast-feeding Before and After Migration to the United States 


‘Indochina 
(n= 134) 


Breast-fed 
Exclusive 


Partial 
Subtotal 
Exclusive formula 





100 


80 


60 


Percent 


40 


20 


Before Emigration 





Firstborn . 


` Infant Birthplace, % 
United States 


Last-Born 
(n=80) 


Firstborn 
((n=134) 


_-s— Exclusive Breast - feeding 


` --:9-- Exclusive Formula 


--g-- Partial Breast ~feeding 


Last-Born Unborn 


Breast-feeding patterns before and after emigration to the United States. 


though gardening mainly produced food 
for family consumption, some families 
were able to sell their produce in local 
markets. Families had access to food 
assistance programs such as the WIC 
and food stamps. Employment for ei- 
ther husband or wife was very rare: only 
2.3% of the mothers had worked away 
from their homes. 

Socialization among subgroups of im- 
migrants sharing cultural traditions and 
languages (Hmong, Laotian, Cambodi- 
an) appeared to be very high. Groups of 
adults were often seen visiting inside 
their homes or in front of their apart- 
ments. Socializing with other ethnic 
groups seemed to be rare. However, a 
major means of contact with American 
culture was through mass media. Tele- 
vision sets and radios were observed in 
nearly every home; stereos and video- 
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cassette recorders were seen fre- 


quently. 


Breast-feeding Before | 
and After Emigration 


Table 1 and the Figure show the inci- 
dence of exclusive breast-feeding, par- 
tial breast-feeding, and exclusive for- 
mula feeding for the last infant born in 
Indochina and for first and last infants 
born in the United States. They also 
show the breast-feeding intentions of 
those mothers who were pregnant at 
the time of the study. As can be seen in 
Table 1, 97.9% of the last infants born 
before emigration were breast-fed 
(94.0% exclusive breast-feeding and 
8.9% partial breast-feeding), and 2.1% 
were fed milk other than breast milk. 
After emigration to the United States 
there wasa sharp decline in breast-feed- 
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ing. Only about one sixth of the mothers 
breast-fed their first and last infant 
born in the United States The trend 
continued toward an even greater de- 
cline since only 3.8% of the 26 women 
who were pregnant at the time of the 
study intended to breast-feed. Con- 


versely, the number of mothers who fed _ 


their infants formula increased from 
2.1% in Indochina to 73.9%, 77.6%, and 
96.2% for the first, last, and expected 
infants in California, respectively. The 
duration of breast-feeding (in ever- 
breast-fed infants) decreased from an 
average of 20.4 months before migra- 
tion to 8.7 months for the last infant 
born in the United States. A comparison 
of reasons for breast-feeding and for for- 
mula feeding is shown in Table 2. The 
two major reasons given by mothers for 
breast-feeding in their country of origin 
were related to the high cost or lack of 
availability of formula in their localities. 

Reasons given by mothers for formula 
feeding in the United States were (in 
‘order of frequency) intention to work, 

desire to attend school, lack of or insuffi- 
cient milk, and breast infection. Other 
reasons given by smaller numbers of 
mothers are listed in Table 2. 


Type and Source of Formula Used 


Most mothers reported receiving for- 
mula samples at hospital discharge; 
88.1% and 87.5% reported they had re- 
ceived samples for their first and last 
infant born in the United States, respec- 
tively. The types of formula given were 
(in order of frequency) Similac, Enfa- 
mil, SMA, Isomil, and Prosobee. For- 
mula was obtained using WIC vouchers 


for 76.7% and 69.2% of the first- and ` 


last-born infants in the United States, 
respectively. Mothers who received for- 
mula from the WIC used it for different 
periods: 24.7% of them used it for'1 to 6 
months, and 75.3% used it for 7 to 12 
months. Families not participating in 
the WIC purchased formula for the en- 
tire feeding time. (The cost of feeding 
formula per infant per month is approxi- 
mately $70, or nearly $850. per year, 
calculated in 1988 and based on the price 
of ready-to-feed formula that is com- 
monly used by these families.) 

' Mothers were asked which, in their 
opinion, was the best milk for an infant. 
Their responses were “formula” 
(58.3%), “breast” (35.8%), “either one is 
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Tale 2. —Reasons for Breast-feeding and: Formula Feeding Before and After 
A _ Migration to the United States 


Indochina 


Breastfeeding _ 


a 


‘Formula very expensive 
Formula not available 
Doctormurse advice 
Breast-fed previously 
Better tor infant's health 
Subtotal 
~ Formula feeding ~~ 
~~~ Intend to work ~ 
Intend to go to school 
Lack of or insufficient milk 
Breast infection 
Mother prefers formula 


A tr enai me ee ee a a 


Friend’s influence 
Doctor's advice 
Cesarean delivery 
Subtotal 





ee Pry Aae 2 


125 (100) 
e e R A (-/t 0) 9 


1 (125) 


3 (37.5) 


8 (100) 


infant Birthplace, No. (%) 


-United States 


` Firstborn a 


“97 (77. eyg (82:7) ~~ ~~ 1077697 
27 (21.6) 
1 (0.8) 


1 43) 
1 (4.3) 
2 (8.7) 
23 (100) 


1 (7.7) 
2 (15.4) 
13 (100) 


Me dee ee ee ee ee e E a 


atn tig m of ee ee 


30 (27. oy 
30 (27.D) 

= 32 (28.3) 
5 (4.5) 

3 (2.7) 

5 (4.5) 

3 (2.7) 

3 (2.7) 
111 (100)* 


ee ee ee i 


28 (41:8) 
14 (20.9) 
21 (31.3) 
2 (3.0) 
1 (1.5) 
1 (1.5) 


67 (100)t 


*Includes exclusive formula feeding {n = 99) plus formula supplemented with breast milk (n= 12). 
tincludes exclusive formula feeding (n =62) plus formula supplemented with breast milk (n=5). 


good” (5.0%), and “don’t know” (0.99%). 
Table 2 shows reasons given by mothers 
for breast-feeding and for formula feed- 
ing their infants. It is important to note 
that the iirst reason given by most 
mothers far feeding breast milk was the 
high cost of formula; only 2. (15.4%) of 
the 13 mothers who planned to breast- 
feed their expected infant mentioned 
breast milk as being “better for baby’s 
health.” 

- The type of family (extended vs nucle- 
a and the type of formula given at 
hospital discharge were the only two 
variables significantly related to feed- 
ing mode. Mothers living in extended- 
family households (with parents of el- 
ther spous2) were more likely to breast- 
feed than those living in nuclear-family 
households (x’=8.91; P=.002). Thus, 
65.6% of the mothers living with their 
parents breast-fed their infants, as op- 
posed to 34.4% who breast-fed while 
living on their own. However, not all 
couples living with parents breast-fed; 
35.6% of the couples who formula fed 
had their parents living with them. 

Mothers who received formula sam- 
ples at hospital discharge were less like- 
ly to breast-feed (x’=40.14; P=.001); 
98.0% of the mothers who formula fed at 


home received formula at hospital dis- 
charge. While these statistics suggest 
an association, a cause-and-effect rela- 
tionship cannot be inferred. None of the 
other characteristics of the family, such 
as education of the couple, years in the 
United States, number of children, at- 


- tendance to English classes, ethnic sub- 


group (Hmong, Cambodian, Laotian), 
or participation in the WIC program, 
were related to the AERE 
mode. 

Results .of the logistic regression 
analysis showed that mothers who re- 
ceived formula samples at hospital dis- 
charge were more likely to feed their 
infants formula than were mothers who 
did not receive such samples (odds ratio, 
2.02; P=.05). The type of family (nucle- 
ar vs extended). which was a significant 
factor in the x’ analysis, was not signifi- 
cant in the regression analysis. None of 
the other independent variables studied 
showed any significant role in explain- 
ing feeding mode. ; 


COMMENT 


In the present study group, a sharp 
decline in breast-feeding began with the 
first infant born in the United States 
and continued with subsequent births.. 
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Thus, while 97.7% of mothers breast- 
fed (94.0% breast-fed exclusively) their 
last infant born in Indochina, only 26.1% 
and 22.4%, respectively, breast-fed 
their first and last infants born. in the 
United States. Furthermore, only 3.8% 
of the mothers who were pregnant at 
the time of the study were planning to 
breast-feed. 

Our statistics demonstrating a de- 
cline in the rate of breast-feeding after 
` emigration are similar to those reported 

by Evans et al‘ and Goel et al’ among 
Indian and Chinese mothers who emi- 
grated to the United Kingdom. For ex- 
ample, the incidence found by Evans et 
al’ among Indian mothers was 92.0% 
before emigration and 30.0% after emi- 
gration. The duration of breast-feeding 
among these mothers decreased from 
10.2 months in India to 1.1 months in the 
United Kingdom. In our sample, the 
-average duration of breast-feeding was 
20.4 months for the last infant born in 
Indochina, as opposed to 8.7 months for 
the 18 mothers who breast-fed their last 
infant born in California. Our figures for 
breast-feeding incidence are lower than 
those reported from Mexican mothers 
who have emigrated to California’ and 
Indochinese mothers (mostly from Viet- 
nam) who have emigrated to Austra- 
lia.*” Mathews and Manderson? re- 
ported a breast-feeding incidence of 
75.0% and 40.0% (for ever-breast-fed 
infants) before emigration from Indo- 
china and after settlement in Sydney, 
Australia, respectively. The study by 
Reynolds et al” in Perth, Australia, 
seems to be the first published researeh 
documenting no decrease in breast- 
feeding after emigration. The authors 
even suggest the possibility that an in- 
crease may have taken place. Their fig- 
ure for breast-feeding initiation among 
these Vietnamese mothers was 81.0%. 
The large difference in breast-feeding 
initiation between our sample and that 
studied by Mathews and Manderson‘ 
and Reynolds et al” may be due to dif- 
ferences in the samples. The mothers in 
those two studies were primarily Viet- 
namese, while the mothers in the 
present study were all Laotian or Cam- 
bodian. Although the level of education 
was not reported by Mathews and Man- 
derson® or Reynolds et al,” it is known 
that, in general, the persons who emi- 
erated from Vietnam in the 1970s 
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- tended to be educated, wealthy, and 


greatly influenced by European cul- 
ture. The refugee mothers in our sample 
were mainly from villages and remote 
areas of Laos and Cambodia. Approxi- 
mately two thirds of them had not re- 
ceived formal education. 

Reynolds et al” indicated that the 
Vietnamese women studied in Perth as- 
similated the infant-feeding practices of 


_ the host communities, as the incidence 


and duration of breast-feeding in their 
sample was very close to that of the 
native Australian mothers in Perth 
(81.0% vs 82.0%). Thus, it is possible 
that the Vietnamese immigrants were 
integrated into the Perth community 
and had the opportunity to perceive ac- 
curately the local infant-feeding prac- 
tices prevalent there. The integration of 
families in our sample with a cross-sec- 
tion of the large community in Stockton 
seemed to be very limited. This may be 
due to limited English skills, lack or 
limited means of transportation from 
housing, or lack of or limited participa- 
tion in the labor force. 

While in many other countries breast- 
feeding is commonly practiced in public, 
in the United States breast-feeding is 


‘seen neither in publie nor in the mass 


media. Bottle-feeding, however, is very 
often seen in public places in the United 
States, creating an inaccurate repre- 
sentation, and possibly projecting the 
notion that breast-feeding is not prac- 
ticed in the United States. 

Although there are no data on breast- 
feeding among the general population of 
mothers in Stockton, the 1984 data ob- 
tained by Martinez and Krieger“ on low- 
income mothers (<$7000 per year) indi- 
cate a breast-feeding incidence of 36.6% 
vs 71.8% for mothers in the above- 
$25 000 income bracket. If the national 
figures for the lowest income group are 
close to the incidence of breast-feeding 
among low-income families in Stockton, 
the assimilation explanation given by 


Reynolds et al” may apply to our sample 


of mothers. Their rates for ever having 
breast-fed were 26.1% and 22.4%, re- 
spectively, for the first and last infants 
born in the United States. The assimila- 
tion concept may explain the difference 
between the - breast-feeding rates 
among our sample of Indochinese per- 
sons and the Mexican immigrant moth- 
ers studied by Kokinos and Dewey.’ The 


breast-feeding incidence among. the 
Mexican mothers in first infants born in 
the United States was 58.0%, vs 26.1% 


_ for the first infants born in the United 


States in our Indochinese sample. How- 
ever, the emigration characteristics are 
different among these two groups of 
mothers. As reported by Kokinos and 
Dewey,’ many of the Mexican mothers 
return to Mexico annually. This and the 
large Mexican culture existing in Cali- 
fornia may be delaying the assimilation 
of infant-feeding practices prevailing 
among other groups with limited in- 
come and education in the United 
States. In contrast, the emigration of 
our Indochinese subjects was more per- 
manent because of their refugee status, 
which automatically granted them per- 
manent residence in the United States. 
The distance between the United States 
and Indochina and the political situation 
in Indochina also severely limit contact 
with their original culture. 

Another possible explanation for the 
decline in the popularity of breast-feed- 
ing could be the availability of infant 
formula in commercial outlets, hospi- 
tals, and supplementary food programs. 
Evans et al,‘ explaining the decline in 
the rate of breast-feeding among Indian 


mothers who emigrated to England, 


claimed that the availability of an alter- 
native to human milk and the means to 
obtain it may be the major cause for 
emigrant mothers to cease breast-feed- 
ing. When mothers in our sample were 
asked why they breast-fed their infants 
in Indochina, the two main reasons giv- 
en were that formula was too expensive 
and/or it was not available (Table 2). No 
mention was made of a tradition of 
breast-feeding, nor was mention made 
of any nutritional or health-related at- 
tribute of human milk over other milk. 
This seems to suggest that the mothers 
in our sample did not know of the sub- 
stantial advantages of human milk over 
commercial formula and that they 
would have fed formula to their infants 
in.their native countries had it been 
available at an affordable price. 
According to mothers reports, in the 
United States formula samples were 


given at hospital discharge to 81.1% and _ 


87.5%, respectively, of the mothers for 
their first and last infants born in the 
United States. This was the only vari- 
able showing statistical significance in 
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_ the logistic regression analysis when so- 
ciodemographic variables were con- 
tralled for. However, a clear cause-and- 
eff2ct relationship cannot be deduced, 
as it is not known to what extent formu- 
lasamples were accepted because mioth- 
ers had already decided not to breast- 
feed their infants. In our study, 
prepartum breast-feeding intentions 
were not assessed for the first and last 
children born in the United States. 
However, 96.2% of the mothers (n= 26) 
wh? were pregnant at the time of the 
study expressed their intention to feed 
formula exclusively to their expected 
infant. . l 

A final possible explanation may be 
` related to Indochinese cultural beliefs 
anc: practices surrounding delivery and 
pueérperium.*" According to Indochin- 
ese beliefs, puerperium is a time of vul- 
nerability for the mother, who is be- 
lieved to lose “vital energy and heat” 
anc to enter into a “cold state.”” This is 
counteracted by keeping her warm and 
confined for at least 1 month in a room 
tha: is sealed against wind and drafts. 
The woman is fed chicken and other 
foods considered “hot.”*"® She receives 
steam baths and is kept very warm with 
the heat of burning charcoal, a practice 
_ known as “mother roasting.”** Colos- 
trum is not fed to the infant, ds it is 
considered unhealthy. Thus, colostrum 
is usually expressed and discarded. The 
newborn is fed by another nursing 
mother or is fed rice water for the first 2 
or 3 days. Breast-feeding is initiated 
when the production of colostrum ceas- 
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es." A traditional practice in support of 
breast-feeding is that the mother’s 
mother taxes over the household work 
and cares for the family so the new 
mother can rest and care for her new 
infant. l 

It is not known to what extent an 
Indochinese mother’s negative attitude 
toward feeding colostrum to the infant 
may be interpreted by the American 
hospital staff as a refusal to breast-feed, 
resulting in formula feeding during the 
hospital stay. Formula feeding in turn 
may be interpreted by the mother as the 
accepted infant-feeding practice in the 
United States. However, while this 
may have been the case for the first 
delivery in the United States, our data 
on intentions to breast-feed among 
women who were pregnant at the time 
of the study suggest that most mothers 
enter the hospital having made the deci- 
sion to formula feed already. 

Our study of a group of Indochinese 
immigrant mothers of childbearing age 
has demonstrated that their rate of 
breast-feeding has declined sharply fol- 
lowing emigration to the United States. 
While the statistical analysis identifies 
formula samples given at hospital dis- 
charge as the major factor associated 
with the change, alternative explana- 
tions include the assimilation of the low 
breast-feeding rate typical of families 
with limited income and education in the 
United States, a distorted perception of 
formula feeding as the American infant- 
feeding norm, a disruption of traditional 
rituals surrounding partum and puerpe- 
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Editorial Comment.— Many training programs offer continuity clinic experiences for resident 
education. Some residents may grumble that this experience does not reflect the “real world.” In this 
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indeed reflect the primary care experiences met by private pediatric practices in their community. — 
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e Pediatric residents are required to 
care for a group of children over a period 
of time. For many, this “continuity” experi- 
ence is in a hospital outpatient depart- 
ment that may or may not provide primary 
care. We applied a measure of primary 
care to the Primary Care Clinic, the conti- 
nuity clinic at The Johns Hopkins Hospi- 
tal, Baltimore, Md, and found that it com- 
pared favorably with private pediatric 
practices In the Baltimore area, providing 
significantly more “principal care” (93% 
vs 84.5% of encounters), and to the Harriet 
Lane Home waik-in clinic, where only 51% 
of encounters were “principal care.” The 
Primary Care Clinic scored higher on a 
primary care Index, a measure of the ex- 
tent to which the facility serves as a prima- 
ry care source for patients, suggesting 
that hospita-based training can provide 
residents with an opportunity to provide 
primary care. 
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o balance the subspecialization of the 

past 2 decades’ and to meet the re- 
quirements of the Accreditation Council 
for Graduate Medical Education for con- 
tinuous care of patients,” pediatric resi- 
dent training in many hospital-based 
outpatient clinics has been restructured 
to include provision of ongoing care for 
children, both for health maintenance 


.and acute problems. These “continuity 


clinics” are organized within the hospi- 
tal or the pediatrics department of the 
medical school to provide experience 
that will mimic as closely as possible 
pediatric practice as it takes place in the 
community. 

One characteristic of ambulatory pe- 
diatric practice is the provision of prima- 
ry care.** Therefore, one measure of the 
appropriateness of a hospital-based clin- 
ic as an ambulatory or continuity train- 
ing site may be the degree to which it 
provides primary care. We are aware of 
few previous reports of the measure- 
ment of primary care or its attributes in 
teaching clinics.’ 

Although definitions vary, it is gener- 
ally accepted that the concept of prima- 
ry care refers to care that is accessible 
(including being open to new nonre- 
ferred patients), comprehensive (inelud- 


_ ing both health maintenance and care 


for commen acute illnesses), coordi- 
nated, and longitudinal.** While there 


appears to be consensus on what is 
meant by primary care, there is as yet 
little agreement on how to measure it.” 
A list of indicators has been offered that, 
if present, suggest the potential for pro- 
viding primary care.” Physicians have 
made judgments about whether or not 
they provide the “majority” of care for a 
series of patients.” 

Measurement of the process of care 
has also been attempted. Attributes of 
primary care, for instance, continuity 
(longitudinality) and coordination, have 
been measured. *™” l 

Weiner and Starfield” developed an 
index of primary care that focuses on the 
process of practice and can be applied to 
a series of patient encounters with a 
practitioner, an office, or a clinic of any 
specialty. The index has been used pre- 
viously to measure the degree to whicha 
large number of office-based private 
practitioners in the Baltimore, Md, 
area, including pediatricians, are pro- 
viding primary care. Based on observa- 
tions made at patient encounters, 
among the advantages of the index are 
that it includes several aspects of pri- 
mary care: accessibility, comprehen- 
siveness, and longitudinality. 

We used the index to measure the 
level of primary care in the Harriet Lane 
Pediatric Primary Care Clinic (PCC), 
the pediatrics house officers’ continuity 
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cliric at The Johns Hopkins Hospital. 
The PCC is located in a tertiary care 
teaching center with a large pediatric 
house staff and a subspecialty and re- 
search orientation. Forty percent of the 
patients, who are predominantly from 
pocr urban families, have at least one 
chronic problem. For these reasons and 
others, it was feared that the PCC might 


Table 1.—Conceptual Definitions of Care Categories* 


Category . Definition 


Principal care (PC) The patient receives ongoing nonreferral care for 
both preventive and acute day-to-day problems 

The patient is visiting the practice for the first time, 
but not by referral from an outside physician 

The patient is receiving ongoing, nonreferral care 
for a particular problem or set of problems only 

The patient is receiving care for a particular problem 
on referral by another physician 


First-encounter care (FE) 
Specialized care (SP) 


Consultative care (CN) 





SB 


fail to provide the high level of primary 


*Ordering of categories is from “most” to “least” indicative of primary care. From Weiner and Starfield. 


- car2 that was intended. This evaluation 
was designed to provide a basis for 
change if such was required. 


PATIENTS AND METHODS 


Data for calculation of an index of primary 
care, as previously reported, are obtained 
from patient encounter logs and based on the 
answers to questions addressed to consecu- 
tively seen patients or their parents.” With 
wording modified for use in an exclusively 
ped:atric clinic study, the questions were as 
follcws: 

1. Is this the child’s first visit to this clinic? 

2. Did a doctor from some place outside of 
this hospital send you to this clinic? 

3. The last time this child had a regular 
checkup, did he or she go somewhere else or 
comz here? Was it within the past year? 

å. The last time this child received medical 
care for a bad cold or flu, did he or she go 
somewhere else or come here? Was it within 
the past year? 

Answers are used to categorize each pa- 
tien: encounter into one of four broad catego- 
ries of care: principal (PC) care, first-encoun- 
ter (FE) care, specialized (SP) care, and 
consultative (CN) care. Defined in Table 1, 
the zategories are listed in order beginning 
with the one thought most indicative of pri- 
mary care. They are, therefore, listed in de- 
creasing order of contribution to the index. 
Simoly stated, a PC care encounter is a part 
of Icngitudinal care that includes both pre- 
ventive services (question 3 above) and care 
for common acute illnesses (question 4 above) 
and adds the greatest weight to the index. 
Consultative care is a referral for a particular 
proklem; because it is least indicative of pri- 
mary care, it adds nothing to the numerator 
of the index. The classification algorithm is 
summarized in Table 2. 

The four questions were asked by one of 
the two clinic registrars and answered by the 
adult accompanying each of 422 patients con- 
secutively presenting for care to the PCC in 
the autumn of 1981. The responses were re- 
corded on a log along with a number of demo- 
graphic variables routinely collected at the 
time of registration. 

Each encounter was categorized according 
to type. The visits of each type were summed 
and weighted according to the following for- 
mula to develop the primary care index”: 
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Table 2.—The Primary Care Classification Algorithm* 


Answers to Questions on Encounter Log 


Referral 


Care Category | 


Consultative care (CN) 


*From Weiner and Starfield." 


First 
Contact With 
Clinic Here 


Principal care (PC) No 
First-encounter care (FE) Yes 
“Specialized care (SP) No 
Yes or no 


Last Cold/Fiu 
Care Here 


Yes or not Yes or not 
No No 

No No 

Yes or no 


Last Checkup 


Yes or no 





tFor an encounter to be classified as principal care, one of these two answers must be “yes.” 


Index = {(PC x 1) + (FE x 0.67) + (SP x 0.33) 
+(CN x0)] / Total No. of Encounters 


The index for the PCC was then compared 
with tne analogous index for 20 Baltimore 
area private pediatric practices surveyed in 
late 1979," In addition, the percentages of 
encounters in each component of the index” 
(ie, each care category) were compared, as 
were the percentages of patients reporting a 
checkup or cold/flu care within the previous 
year. The significance of observed differ- 
ences was tested by x’ analyses of two-by- 
four and two-by-two tables. 

The index was also calculated for the Har- 
riet Lane Home (HLH), another Johns Hop- 
kins hospital-based general pediatrics clinic. 
The HLH was staffed by faculty from the 
same division as the PCC and by pediatric 
house officers on block rotation, but was or- 
ganized to be a “walk-in” clinic open for prob- 
lem visits by patients with and without a 
regular source of care in the hospital or the 
community rather than to provide continu- 
ous primary care services. It had been ob- 
served that many parents who used commu- 
nity sources of medical care for “well-baby” 
visits brought their children to the HLH 
when the child was ill or had a particular type 
of problem, It was our hypothesis that the 
HLH was not providing a high level of prima- 
ry care (that is, care that is not only accessi- 
ble but comprehensive and longitudinal), and 
we believed that a measure useful in assess- 
ing pediatric practices should demonstrate 
that. 

The questions previously used to classify 


PCC encounters were addressed to adults 
eonsecutively bringing 211 patients for care 
at the HLH during specified half-days in the 
autumn of 1984 by a pediatric resident sitting 
at the registrars desk. To provide a timely 
comparison, the index was once again caleu- 
lated for the PCC using 162 consecutive pa- 
tient encounters during exactly the same 
periods, 

The x’ analyses of two-by-four tables were 
used to test the significance of differences 
noted between the HLH and the PCC and to 
assess the temporal stability of the encounter 
types in the PCC. 


RESULTS 


Of 422 adults questioned consecutive- 
ly about the children they were bringing 
for care to the PCC in 1981, 20 could not 
or would not previde the answers to the 
questions. Of the remaining 402 encoun- 
ters, 374 were indicative of PC care, 14 


. of FE care, 6 of SP care, and 8 of CN 


care. 

In 1984, of 211 adults questioned 
about the children they were bringing 
for care to the HLH, 6 could not provide 
the necessary information. The classifi- 
cation of the remaining 205 was as fol- 
lows: 105 were PC care, 48 were FE 
care, 43 were SP care, and 9 were CN 
care. 

Of 162 adults questioned in 1984 about 
the child they were bringing to the 
PCC, 160 provided information. The en- 
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Table 3.—Number and Percent of Encounters in Categories of Care by Site and Time 


Time Period 1 


_ anne eRnCEn Reena ees freon, 


Baltimore 
Private 
Practices" 


Year 1979 
No. of encounters 1254 


Care category, No. (%) 
Principal care (PC) 


First-encounter care (FE) 

Specialized care (SP} 

Consultative care (CN) 
Statistical values 


1060 (84.5) 
94 (7.5) 
37 (3.0) 
63 (5.0) 


Site 
Private pediatric practitioners, mean 
Primary care clinic (PCC) 
Primary care clinic (PCC) 
Harriet Lane Home (HLH) 


x? = 18.2; P<.001 


Time Period 2 
a rtcceninne nerve rar, 


Continuity Walk-in 
Clinic Clinic Clinic 
(PCC) (PCC) (HLH) 


1981 1984 
402 160 205 


Continuity 


374 (93.0) 144 (90.0) 
14 (3.5) 8 (5.0) 
6 (1.5) 0 43 (21.0) 
8 (2.0) 8 (5.0) 9 (4.4) 

y?= 75! P<.001 


105 (51.0) 
48 (13.4) 


x?=6.6; P>.05 


Table 4.—Primary Care Index by Time and Practice Site 


Year Primary Care Index 


Table 5.—Percent of Reported Care ‘Here’ in Past Year by Site 


Site and Year 


etre einen inn eer PaO 
Baltimore 


Private Practices 
(1979, N= 1254)" 


Had checkup "here” 
in the past year, % 
Had cold/lu care “here” 
in the past year, % 


counters were classified as follows: PC 
care, 144; FE care, 8; SP care, 0; and CN 
eare, 8. | 

The percentage of encounters fitting 
into each type of care for each of the 
sites and time periods is displayed in 
Table 3. 

The PCC provided more PC care in 
1981 than the sampled Baltimore area 
pediatricians in private practice in 1979 
(P<.001) and, in 1984, more than the 
HLH (P<.001). The encounter distri- 
bution within the PCC in 1984 was not 
significantly different than in 1981 
(P>.05). 

The calculated index is displayed in 
Table 4 for each of the hospital clinics 
and times along with the mean index for 
the 20 private pediatric practitioners. 
The index for the PCC at both times was 
higher than the mean for Baltimore area 
pediatric practitioners (79.9). 

Answers to the questions about re- 
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Primary Care Clinic 
(1981, N=402) 


76.6 (y?= 4.2; P<,05) 
68.7 (x?=9.4; P<.005) 





cency of care for PCC patients in 1981 
were compared with answers for pa- 
tients in the private practices. The per- 
cent reporting each type of care at the 
practice within a year is shown in Table 
5. Compared with the patients attend- 
ing sampled private pediatric practices 
in the Baltimore area in 1979, signifi- 
cantly more patients presenting for care 
at the PCC reported a “checkup” or 
cold/flu care at the practice in the past 


_ year. 


COMMENT 

Currently, standards for resident 
training in pediatrie primary care, be- 
yond continuity clinic time allotments 
specified by the Residency Review 
Committee, do not exist. This research 
was designed to evaluate one aspect of a 
particular primary care training site ac- 
cording to standards developed by the 
program staff. We believe a clinic orga- 
nized to teach the practice of primary 


care should provide primary care. Prac- 
titioners in other programs might find 
our method of characterizing the kind of 
eare provided by our teaching practice 
useful. 

The perhaps unexpected finding that 
the pediatric residents continuity clinic 
at The Johns Hopkins Hospital had a 
high primary care index and provided 
more PC care than private pediatric 
practices in the area was encouraging, 
suggesting that the goal of providing a 
training site supportive of the attri- 
butes of primary care was being 
achieved in the two periods assessed. 
Particularly because the finding was un- 
expected, it is important to search for 


threats to the validity of the findings. 


The primary care index is derived 
from parental reports of health service 
utilization as reflected in the answers to 
the questions posed on the patient log. 
Patients are known to be somewhat 
likely to offer what they perceive as the 
“socially desirable” or acquiescent re- 
sponse to questions about satisfaction 
with health care.” The questions did 
not, however, address the question of 
satisfaction directly. Furthermore, we 
have no reason to believe that parents 
attending the PCC would be any more 
subject to this bias than would parents 
presenting to the HLH or, for that mat- 
ter, to the area private practices. Like- 
wise, there is no reason to suspect that 
one group of parents more than another 
would have difficulty accurately re- 
membering the details of their chil- 
dren’s health services. It is possible that 
our modest rephrasing of the questions 
to make them more appropriate to ad- 
dress to the parent of a patient made 
them easier to answer. This difference 
may help to explain why only 28 (8.5%) 
of 795 encounters in the PCC and HLH 
were not classifiable, while 11% of the 
1409 encounters logged at the private 
pediatric practices could not be classi- 
fied.“ Bias should be minimized by the 
fact that classifiable encounters were 
used as denominators for the caleu- 
lations. 

It is possible that the index is not the 
best measure of primary care for com- 
paring pediatric practices. There is to 
date no generally accepted single mea- 
sure of primary care, and currently used 
measures may produce divergent an- 
swers.’ The advantage of the index in 
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our situation was the availability of geo- 
graphically relevant comparative data 
gathered at a not-too-distant time and 
the attractiveness of a previously vali- 
dated measure of the health care pro- 
cess that could be easily applied. 

An index score of 100 indicates that a 
physician or practice is providing only 
principal (or primary) care, while a 
score of 0 denotes a practice consisting 
entirely of CN care. While differences in 
scores were noted between the two 
Johns Hopkins clinies (Table 4), they 
were not as large as those previously 
reported. between pediatrics and most 
specialties,” and it is difficult to say 
what constitutes a “clinically” signifi- 
cant difference. 

It.is possible to mathematically com- 
pare the distributions of encounters 
among the four care categories for dif- 
ferent service sites. Because a number 
of unmeasured changes may have influ- 
enced the process of health care provi- 
sion in the Baltimore area over time, 
comparisons as close as possible in time 
deserve most credence. Therefore, only 
two-way statistical comparisons are 
made in Table 3: between the Baltimore 
area private practice results in 1979 and 
the PCC results obtained in the same 
season 2 years later; between data gath- 
ered simultaneously for PCC and HLH 
in 1984; and (only to assess stability of 
findings over years) between PCC data 
for 1981 and 1984. 

Although the PCC in 1981 recorded a 
significantly larger proportion of en- 
counters in the principal care category 
when compared with the private prac- 
tice patient encounters, the similarity in 
percentages is certainly striking, add- 
ing weight to the conclusion that the 
PCC practice is representative of pri- 
mary care if one considers private pedi- 
atric practice to be primary care. Also 
reassuring is the consistency in the in- 
dex and the proportion of PC for the 
PCC in the two time periods. The fact 
that the index is lower and the propor- 
tion of PC care very different for the 
HLH when compared with the PCC 
suggests that the measures are sensi- 
tive enough to detect real differences in 
pediatric practices. 

One possible source of bias in the en- 
counter log data collection process is the 
circularity that only patients presenting 
to the practice are available for ques- 
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tioning; that is, fewer one-time patients 
who are going elsewhere for checkups 
and cold/flu care are being questioned. 
However, again, we have no reason to 
suspect that PCC patients would be 
more likely to leave the practice than 
patients of private practitioners. We 
know from other studies that the per- 
centage of patients lost from the PCC 
practice over time is not large.“ 
Reports in the literature document 
how difficult it is for teaching practices 
to provide primary care. Breslau and 
Reeb® studied provider continuity in 
their practice before and after they 
joined a medical school faculty and reor- 
ganized to become part of a university 
teaching clinic. Provider continuity for 
their sampled patients fell. Fletcher et 
al’ studied continuity and coordination 
of care for patients attending a hospital- 
based internal medicine teaching prac- 


- tice. Taking data from medical records, 


they found that 74.4% of visits made by 
the patients to the practice cr elsewhere 
in the hospital were either “continuous” 
(to the principal provider) or “coordi- 
nated” (the principal provider knew of 
the visit to another provider and the 
second physician was aware of the pri- 
mary provider), The authors were not 
satisfied with the percentage of visits to 
other providers that were coordinated 
by their definition, but did not present 
data by which coordination for the 
teaching practice patients could be com- 
pared with that afforded pacients of pri- 
vate internists. Although our results 


‘are more encouraging, we did not study 


coordination or provider continuity. 

Finally, analysis of recency of care 
reported ky parents in the private prac- 
tices in 1979 and the PCC in 1981 (Table 
5) lends support to the assertion that the 
PCC practices primary care at a level 
similar to that of the private practices. 
The small differences noted in favor of 
the PCC might be explained by unmea- 
sured diffarences in health care prac- 
tices in the area over time, in the 
proportions of patients with chronic 
problems, or by the age profile of the 
two populations. Almost 12% of the pa- 
tients in the private practices were age 
15 years or older, compared with only 
about 4% of the PCC patients. In gener- 
al, younger patients make more fre- 
quent, and therefore more recent, 
visits. 


SUMMARY 


We believe our results suggest that a 
residents’ continuity clinic can, and the 
PCC did at the times data were col- 
lected, provide primary care. Our study 
does not address the quality of that 
care, but we believe we have completed 
one of several desirable steps to confirm 


that a hospital pediatric outpatient elin- 


ic can be an appropriate primary care 
training site. We suggest that the pri- 
mary care index may be a useful tool in 
the ongoing evaluation of a continuity 
teaching practice. 


We are grateful to Carolyn Session, Carol Ann 
Buckett, and Tracey Young for preparation of the 
manuscript, and to G. Nakajima and the PCC regis- 
trars for assistance in gathering data. 
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Late Sudden Unexpected Deaths in Hospitalized 


Infants With Bronchopulmonary Dysplasia 


Steven H. Abman, MD; Molly F. Burchell, MD; Michael S. Schaffer, MD; Adam A. Rosenberg, MD 


e To determine the relative contribution 
of sudden death as a cause of late inpa- 
tient mortality in newborns after pro- 
longed mechanical ventilation, we re- 
viewed the charts of 348 patients who 
received ventilation assistance and who 
were admitted to the neonatal intensive 


care unlit during a 26-month period. The: 


overall mortality rate for these patients 
was 25%, with 88% (77/88) of these deaths 
occurring within 30 days of birth. Eleven 
Infants died after more than 60 days of 
mechanical ventilation. Seven of these 
late deaths were sudden, unexpected in- 
hospital deaths. Sudden deaths occurred 
at a mean (uncorrected) age of 12 months 
(range, 4 to 27 months), during periods 


- when infants appeared to be stable or clin- 


ically Improving, were unrelated to recent 
respiratory exacerbations, and occurred 


_ despite prompt resuscitative efforts. Four 


infants still required mechanical ventila- 
tion, and 4 had tracheostomies at the time 
of death. All of the infants had chronic 
hypercarbia (>50 mm Hg) and an elevated 
serum bicarbonate level (>30 mmol/L), 
but not hyponatremia, hypochloremia 
(<80 mmol/L), or alkalemia. Left and right 
ventricular hypertrophy, multiple drug 
therapy, recurrent cyanotic episodes, and 
frequent unexplained fevers were com- 
mon. In comparison with 17 bronchopul- 
monary dysplasia survivors who required 
longer than 60 days of ventilation therapy, 
the late deaths group more frequently had 
left ventricular hypertrophy and received 
prolonged combination theophylline an- 
hydrous and @-adrenergic agonist ther- 
apy. We report that sudden death can 
occur in infants with severe bronchopul- 
monary dysplasia despite in-hospital car- 
diopulmonary monitoring and the rapid 
institution of cardiopulmonary resuscita- 
tion, and Is a significant cause of late mor- 
tality in infants who receive ventilation 
therapy for longer than 2 months. 
(AJDC. 1989;143:815-819) 
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ronchopulmonary dysplasia (BPD) 
~ represents a spectrum of persistent 
cardiopulmonary abnormalities fol- 
lowing oxygen and ventilator therapy 
for neonatal respiratory failure.™? Al- 
though the clinical course for most in- 
fants with BPD is characterized by 
steady improvement in growth, lung 
function, and oxygen requirement, a 
significant proportion of neonatal inten- 
sive care unit (NICU) survivors with 
BPD have major morbidity and mortal- 
ity.”* Causes of mortality in infants with 
BPD include progressive cardiorespira- 
tory failure, sepsis, pneumonia, and 
sudden death.” Although sudden 
deaths have been previously reported in 
infants with BPD, causes and associated 
risk factors are unknown.” In addi- 
tion, previous reports have described 
sudden death exclusively in outpatient 
populations of infants with BPD.” 
We have observed late sudden deaths in 
hospitalized children with BPD, who 
were clinically stable or improving in the 
period preceding death. To determine 
the relative contribution of these sud- 
den, unexpected deaths to the late mor- 
tality of severe BPD and to initiate in- 
vestigation into potential risk factors, 
we reviewed the clinical courses of chil- 
dren with late deaths following long- 
term ventilator support in the NICU. 


PATIENTS AND METHODS 


We reviewed the hospital records of all 
ventilated newborns admitted to the NICU 
at the University of Colorado, Denver, be- 


. tween June 1984 and August 1986. By chart 


review, we determined the period of death as 
less than 30 days of age, between 30 and 60 
days, between 60 and 90 days, or 91 days or 
more. Records of infants dying after more 
than 60 days of mechanical support were ana- 
lyzed for details of their clinical course. The 
following data were recorded: birth weight, 
gestational age, associated perinatal prob- 
lems, primary diagnosis when admitted to 
the NICU, duration of mechanical ventila- 
tion, and associated clinical problems (eg, 
apnea, recurrent cyanotic episodes, frequent 
fevers, structural airway abnarmalities, car- 
diac hypertrophy, systemic hypertension, 


intraventricular hemorrhage, hydrocepha- 
lus, and seizures). The types and duration of 
medications used, serum electrolyte levels, 
blood gas tensions, and outcome were also 
recorded. 

Reeurrent cyanotic episodes were defined 
as frequent episodes of sudden onset of se- 
vere cyanosis, with or without subsequent 
bradycardia and recognized as clinically sig- 
nificant, as reflected by such interventions as 
hand-bagging, calming, sedation, or the ad- 
ministration of §-adrenergic medications. 
Recurrent fever was defined as sustained or 
frequent elevations of temperature above 
38.5°C without apparent source. Systemic 
hypertension was defined as persistent sys- 
tolic blood pressure above 113 mm Hg on 
repeated assessments obtained while the pa- 
tient was at rest." Serum electrolyte distur- 
bances were defined as persistent abnormali- 
ties throughout the hospital course or within 
2 weeks of death. Abnormal measurements 
included values of serum sodium less than 
130 mmol/L, serum potassium less than 3.5 
mmol/L, serum chloride less than 80 mmol/L, 
serum bicarbonate greater than 30 mmol/L, 
and Paco, over 50 mm Hg. Growth parame- 
ters were assessed according to percentile 
for corrected age, using National Center for - 
Health Statistics standards. Echocardiogra- 
phic and electrocardiographic (ECG) mea- 
surements were compared with age-appro- 
priate normal values.*”” 

Clinical management was determined by 
the NICU and pediatric special care unit 
medical teams managing the individual pa- 
tients. Despite some variations in therapeu- 
tic approaches, respiratory care included 
maintaining oxygen saturations or transcu- 
taneous Pco, consistently above 92% to 94% 
or 55 mm Hg while the infant was awake, 
feeding, or asleep as previously described.‘ 
Arterial Pco, was allowed to remain between 
50 and 65 mm Hg as long as pH was main- 
tained in the normal range (7.35 to 7.45). 
Medications often used in the management of 
these children with chronic lung disease in- 
cluded diuretics (furosemide or a ecombina- 
tion of hydrochlorothiazide and spironolac- 
tone [Aldactone]), 8-adrenergic nebulizers, 
theophylline, and corticosteroids. Other as- 
pects of clinical care for these infants was 
similar to those recently described by 
Schreiner.et al.” 

Comparisons of the clinical and laboratory 
courses were made between a control group 
of infants with severe BPD who required 
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lor.ger than 60 days of mechanical ventilation 
who survived (group 1) and the infants with 
BPD who died suddenly (group 2). Twenty- 
three of the 34 infants with BPD who re- 
' ceived ventilatory assistance for longer than 
60 days survived. Of these, 4 patients re- 
qucred long-term ventilator support to treat 
severe tracheomalacia (3 children) or an up- 
pe- airway obstruction due to a massive en- 
cephelocele (1 infant), One infant with severe 
congestive heart failure due to congenital 
heart disease was ventilated. Because these 
children had minimal clinical and radiologic 
signs of lung parenchymal disease, they were 
-exeluded from further comparisons with the 
infants with BPD. A sixth infant had chronic 
lurg disease following long-term ventilation 
bu: was born with a severe hypertrophic car- 
dicmyopathy and was therefore excluded. 
Tha hospital records of the remaining 17 in- 
farts with clinical BPD and parenchymal dis- 
ease (group 1) were reviewed as described 
earlier. 

Statistical analysis was performed by Stu- 
dent's ¢ test and Fisher’s Exact Test with a P 
<.5 considered significant. 


RESULTS 


We identified 348 infants who re- 
quired mechanical ventilation therapy 
in sur NICU during this 26-month peri- 
_od. As shown in Table 1, 88 infants died 

(25.8% mortality), with 77 deaths (88%) 
occurring in infants ventilated for less 
than 30 days. All ofthe infants who were 
ventilated for 30 to 60 days survived. Of 
34 infants ventilated beyond 60 days, 11 
died (82%), with all of these deaths oc- 
curring beyond 90 days. Seven of these 
deaths were sudden and unexpected. 
Causes of death in the 4 other infants 
were perforated duodenal ulcer during 
lorg-term corticosteroid therapy, pro- 
gressive respiratory failure'in a 24- 
week preterm infant and in an infant 
wizh congenital diaphragmatic hernia, 
and severe cardiac failure in an infant 
- wich cutis laxa and an aneurysm of the 
ascending aorta. 

Table 2 gives some of the clinical char- 
acteristics of the seven infants with 
BPD who died suddenly. Mean birth 
weight and gestational age were 1184 g 
(range, 790 to 2000 g) and 28 weeks 
(range, 26 to 33 weeks), respectively. 
The primary diagnosis when admitted 
tothe NICU was hyaline membrane dis- 
ease for all of the infants. Only one had 
an intraventricular hemorrhage of 
grade 2 or above. Mean age at the time 
of death was 12.3 months (uncorrected), 
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“able 1.—-Mortality Rate According to Duration of Mechanical Ventilation 
(N = 348 Newborns) 


Days Ventilated Survivors Deaths . Mortality Rate, % 


Table 2.—Clinical Comparison of Infants With Bronchopulmonary Dysplasia Treated 
With Long-term Mechanical Ventilation Who Survived (Group 1) 
or Died Suddenly (Group 2) 


Parameter* 
Gestational age, wkt 
Birth weight, gt 
Duration PPV, mot 


Associated clinical problems 
<3rd percentile 
Weight 


OFC 

Systamic hypertension 
Ventricular hypertrophy 

L 


-R 
Recurrent cyanotic episodes 
Tracheostomy 


Chronic therapy with theophylline 
and 3-adrenergic agonist 


Chronic diuretic therapy 


26.5+1.3 
862+ 199 
3.1+2.3 


23.442.2 
1184+398 
3.6+8.4 





*PPV indicates positive pressure ventilation; OFC, occipital frontal circumference. 
+P value compares groups 1 and 2 by Student's t test or Fisher's Exact Test. NS indicates not 


significant. 
Values pressed as mean + SD. 


ranging between 4 and 27 months. At 
the time of death, four infants (57%) still 
required mechanical ventilation thera- 
py and four had tracheostomies. Five of 
the seven infants had at least one bron- 
choscopy, with abnormalities reported 
in three patients. These included tra- 
cheomalacia (two infants), subglottic 
stenosis (one infant), and bronchial ste- 
nosis (two infants). Each child was clini- 
cally stable or steadily improving pre- 


ceding sudden death. One infant ‘died’ 


within days of a date set for home dis- 
charge. None had evidence of acute res- 
piratory tract infection, or required an 
inerease in the frequency or dosage of 
diuretic or bronchodilator therapy in 
the week preceding death. None of the 
infants had elevated theophylline levels 
(>20 mg/L). Although six infants had 


Paco, above 5@ mm Hg and all infants 
had serum bicarbonate levels greater 
than 80 mmol/L, none had significant 
hypochloremia (<80 mmol/L). All seven 
infants had left ventricular hypertrophy 
(LVH). The diagnosis of LVH was made 
by ECG and echocardiogram in two pa- 
tients, echocardiogram only (with nor- 
mal ECG studies) in four infants, and at 
autopsy only in one child who had sever- 
al normal ECG studies without an echo- 
cardiogram. Late echocardiographic 
studies were performed in six infants, at 
a mean age of 18.6 months. All six chil- 
dren had evidence of LVH, as deter- 


mined by increased left ventricular pos- — 


terior wall and interventricular septal 
thickness. Left ventricular internal di- 
ameter was decreased in four of six pa- 


tients. In addition, right ventricular 
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systolic time interval was elevated in 
five of six infants. 

In each case, at the time of death, a 
sudden onset of bradycardia was noted, 
which persisted and progressed to asys- 
tole and deatk., despite the rapid institu- 
tion of cardiopulmonary resuscitation. 
None of the patients had evidence of 
plugged endotracheal or tracheostomy 
tubes, or improved with reintubation. 
Death ensued despite ventilation by 
‘hand-bagging with 100% fraction of in- 
spired oxygen concentration chest com- 


pression and the administration of car- 


diotonic medications. Autopsies were 
obtained in four infants, but failed to 
document a specific cause of death. 
Postmortem bacterial or viral cultures 
failed to demonstrate bacteremia, pneu- 
monia, or other infections. Autopsy 
findings included biventricular hyper- 
trophy with mild intercellular edema 
without histologic evidence of acute 
myocardial infarction (four infants). 
One infant had endocardial fibroelasto- 
sis. Old myocardial infarction or inflam- 
matory infiltrates were not found. The 
cardiac conduction system was not ex- 


amined. Mild pulmonary hypertensive. 


changes, consisting predominantly of 
smooth-muscle thickening, were found 
in each case. Findings diagnostic of 
pneumonia or aspiration were absent. 
Acute hemorrhage, thrombosis, or re- 
cent ischemic brain injury was not 
noted. Chronic neuropathologic lesions 
included periventricular leukomalacia 
(two infants) and severe micropolygyria 
with scaphocephaly and hydrocephalus 
ex vacuo (one infant). 

To identify clinical risk factors poten- 
tially associated with these deaths, we 
compared the clinical and laboratory 
findings of infants with BPD who died 
suddenly (group 2, Table 2) with a con- 
trol group of infants with BPD who sur- 
vived after prolonged ventilation thera- 
py (>2 months, group 1). In comparison 
with control infants, the sudden death 
group had significantly greater gesta- 
tional age (P<.01) and birth weight 
(P<.02) and required longer ventilator 
support (P<.02). In addition, the pres- 
ence of LVH, recurrent cyanotic epi- 
sodes, tracheostomy, and long-term 
combination drug therapy of theophyl- 
line with B-nebulizer were more fre- 
quent in group 2 infants. Persistent 
electrolyte abnormalities, including low 
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serum concentrations of sodium, potas- 
sium, and chloride, or alkalemia, were 
infrequently found in either group. The 


incidence of nephrocalcinosis and grade 


2 or greater intraventricular hemor- 
rhage were similar between groups. 

To further examine clinical factors 
that may be associated with late sudden 
deaths, we also compared the sudden 
death group with the five surviving in- 
fants with BPD in group 1 who were 
ventilated for more than 90 days. These 
five infants were more comparable with 
the group 2 infants in terms of the sever- 
ity of their hospital courses. No signifi- 
cant differences were found between 
these groups in gestational age 
(26.6+2.0 weeks for survivors 
[mean+SD)), birth weight (848 + 305 g 
[mean+SD]), weight below the third 
percentile (three of five patients), sys- 
temic hypertension (one of five pa- 
tients), right ventricular hypertrophy 
(three of five patients), or tracheostomy 
(two of five patients). The frequency of 
recurrent cyanotic episodes and fre- 
quent unexplained fevers were similar 
between groups. However, the infants 
with BPD who died suddenly had a sig- 
nificantly greater incidence of LVH 
(one of five vs seven of seven patients; 
P<.02) and were more frequently treat- 


-ed with the combination of theophylline 


and B-adrenergic medications (one of 
five vs six of seven patients; P<.05). 
Long-term use of theophylline, B-ago- 
nist or diuretic therapies alone, or the 
combination of diuretic with either the- 
ophylline or B-agonist were not differ- 
ent among tne groups. All patients from 
both groups received diuretic therapy. 


COMMENT 


We report a previously unpublished 
observation that infants with BPD ean 
die suddenly and unexpectedly as inpa- 
tients, despite cardiorespiratory moni- 
toring and the rapid initiation of aggres- 
sive cardiopulmonary resuscitation. 
Sudden unexpected deaths occurred in 
7 of the 11 late deaths in infants with 
severe BPD who had been treated with 
mechanical ventilation for more than 60 
days. These in-hospital deaths occurred 
despite stable or improving clinical sta- 
tus, without apparent acute respiratory 
exacerbation, and despite the rapid ini- 
tiation of resuscitation efforts. Death 
was preceded by the acute onset of bra- 


dycardia, leading to asystole that was 
unresponsive to cardiopulmonary re- 
suscitation, including the use of cardio- 
tonic medications. These sudden deaths 
occurred in infants with BPD who had 
common manifestations of severe dis- 
ease, including prolonged mechanical 
ventilator support, multiple drug thera- 
py, persistent LVH and right ventricu- 
lar hypertrophy, and prolonged hospi- 
talization. In addition, recurrent 
cyanotic “spells” and multiple episodes 
of unexplained fevers were common. 
Despite the presence of these chronic 
clinical problems, these sudden deaths 
are of undetermined etiology and oc- 
curred when the patients appeared clin- 
ically stable. When compared with sur- 
vivors of long-term mechanical ven- 
tilation therapy following NICU 
admission during the same period, the 
sudden death group more frequently 
had LVH and were more often receiving 
concomitant diuretic, B-adrenergic, and 
theophylline therapy. Study groups, 
however, were small, and the true inci- 


- dence of LVH may be underestimated 


in the survivors. 

Previous studies that have addressed 
inpatient deaths in older infants with 
severe BPD have not reported sudden 
death. ™" Progressive respiratory 
failure, heart failure, airway accidents, 
sepsis, and infection were most com- 
monly found. In contrast to one study of 
late mortality in BPD,” we did not find 
an association with chloride deficiency 
or alkalemia with these deaths. As was 
the case in a recent report of infants 
with BPD dying following prolonged 
ventilation therapy, we observed that 
recurrent cyanotic episodes are com- 
mon in the infants with BPD who died 
suddenly. However, these spells are 
also frequently present in many survi- 
vors of severe BPD. 

An increased: incidence of sudden 
deaths in infants with chronic lung 
disease following discharge from the 
NICU has been previously de- 
scribed." Werthammer et al” re- 
ported that 11% of the infants with BPD 
who died of “sudden infant death syn- 
drome” (SIDS) following discharge 
from the NICU. In comparison, the inci- 
dence of SIDS in preterm infants with- 
out BPD was 1.5%. However, consider- 
ing the cardiopulmonary abnormalities 
associated with BPD, it seems inappro- 
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priate to classify unexplained sudden 
deaths in this population as SIDS.” Two 
otrer studies found that sudden deaths 
aczounted for 10% and 28% of late 
deaths following discharge from the 
N_CU.*” In these reports, however, 
sufficient clinical data are not provided 
to assess the presence or severity of 
cazdiopulmonary disease in the sudden 
deaths. Most of the reported sudden 
deaths were in young outpatients, 
yoinger than 4 months of age: In con- 
trast, we have previously noted that 
sudden deaths in infants with BPD who 
were enrolled in our home oxygen fol- 
low-up (outpatient) program are rare.*” 
Reports of sudden deaths in outpatient 
infants with BPD have led to the sug- 
gestion that aggressive monitoring, 
close follow-up, and early cardiopulmo- 
nary resuscitation can prevent these 
deaths.” The cases in our report sug- 
gest that sudden deaths in BPD can oc- 
cur despite monitoring and the early 
intervention, In addition, these findings 
imvly that mechanisms, in addition to 
abnormal control of breathing or 
plugged tracheostomy tubes, may con- 
triaute to sudden death in BPD. 

Left ventricular hypertrophy was 
present in each of the infants with BPD 
who died suddenly. Whether the devel- 
opment or presence of persistent LVH 
in -nfants with BPD is a risk factor or 
simply parallels more severe disease 
warrants prospective study. Left ven- 
tricular hypertrophy has been previ- 
ously reported in infants with BPD, but 
its cause and potential contribution to 
the late mortality of BPD, including 
sudden death, are unclear.’ A high inci- 
dence of LVH (14 of 28 cases) was also 
found at autopsy in a previous study of 
late BPD deaths,” but was rarely found 
in previous clinical studies of late mor- 
tality in infants with BPD.””* Of clinical 
importance is the finding in this study 
that five of the seven infants with LVH 
determined by echocardiogram and au- 
topsy had serial ECG studies without 
evidence of LVH, suggesting that the 
incdence of LVH may be underre- 
ported ifonly ECG assessments are per- 
formed at follow-up. The etiology of 
LVH in infants with BPD is unknown. 
Although systemic hypertension can be 
associated with LVH in infants with 
BPD,” many infants with BPD who 
have LVH do not have recognized ele- 
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vations of blood pressure. Other poten- 
tial causes of LVH include the effects of 
ventricular interdependence,” re- 
peated episodes of ischemic myocardial 
injury,**” or myocardial toxicity from 
aggressive bronchodilator or corticoste- 
roid therapy. Chronic adrenergic stimu- 
lation from aggressive diuratic use with 
volume contraction, hypercapnia, 
stress, or diminished pulmonary vascu- 
lar clearance or net production of nor- 
epinephrine are additional possibili- 
ties.” 

Although acute respiratory infection 
is a possible contributing factor to 
death, the lack of prodromal signs in 
these sudden death cases and the nega- 
tive results of postmortem bacterial and 
viral cultures make it less likely as a 
cause of death in these cases. Although 
it has been speculated that late sudden 
deaths may reflect abnormalities in the 
control of breathing or airway obstruc- 
tion,” the inpatient deaths reported 
herein suggest that alternetive mecha- 
nisms may also be important. Acute air- 
way obstruction seems an unlikely 
cause because of the rapid resuscitation 
response, which included assessment 
for airway obstruction, and the immedi- 
ate initiation of ventilation. However, it 
is possible that acute hypoxia, triggered 
by transient airway obstruction, apnea, 
severe gastroesophageal reflux, or oth- 
er events, can precipitate a dysrhyth- 
mia, which proves fatal, despite resolu- 
tion of the hypoxia.* In addition, 
myocardial hypertrophy increases the 
risk for sudden death and dysrhyth- 
mias, especially secondary to elevations 
of catecholamine levels.“* Dramatic 
surges of plasma catecholamine levels 
can occur during cyanotic episodes in 
infants with BPD.” Hypoxia, hypokale- 
mia, viral infection, and other factors 
may also potentially aggravate the risk 
for. dysrhythmias in this clinical set- 
ting.” Whether methylxanthines and 
adrenergic agonists used tc treat BPD 
contribute to an increased risk of sud- 
den death is unknown. It has been spec- 
ulated that the recently recognized rise 
in asthma deaths may in part be related 
to increasing use of combined theophyl- 
line and B-adrenergic agonists.” 

Although neurologie abnormalities 
could potentially contribute to sudden 
death, no evidence of an acute cata- 
strophic event (eg, acute hemorrhagic 


or ischemic brain injuries) was found. 
Although chronic neuropathologic le- 
sions, including periventricular leuko- 
malacia and severe micropolygyria with 
scaphocephaly and hydrocephalus ex 
vacuo, were observed, the exact mecha- 
nisms by which these lesions could con- 
tribute to the sudden demise of these 
hospitalized patients with BPD is, un- 
clear. However, the number of autop- 
sies were limited to four children, and 
future investigations of the potential 
role of neurologic abnormalities to sud- 
den death are needed before firm con- 
clusions can be made. 


CONCLUSION 


We conclude that sudden unexpected 
late deaths contribute significantly to 
late mortality in older infants with se- 
vere BPD following prolonged mechani- 
cal ventilation. That mortality is high in 
sick children with BPD who require pro- 
longed ventilation is not surprising. 
However, although these infants died 
with BPD, the actual cause of death is 
unknown, and mechanisms underlying 
the sudden nature of their death, espe- 
cially while appearing to be clinically 
stable or improving, are unclear. 
Whether cardiac hypertrophy or our 
current use of “polypharmacy”” in the 
management of severe BPD contributes 
to sudden death or related clinical mor- 
bidity remains to be determined. Al- 
though this study is limited by its retro- 
spective nature, it describes a 
substantial clinical problem and will, it 
is hoped, serve to stimulate future pro- 
spective studies of factors that contrib- 
ute to late mortality and sudden death in 
infants with severe BPD. 


This investigation was supported in part by grant 
HL01932-01 (Dr Abman} from the National Insti- 
tutes of Health, Betnesda, Md. 
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Height and Weight Following Lead Poisoning in Childhood 


Henrietta K. Sachs, MD, Donald I. Moel, MD 


è The effect of lead on growth was ex- 
amined in 104 lead-poisoned subjects 
(Pb-B [blood lead concentration], 4.82 to 
22.73 wmol/L) and 27 sib-controls (Pb-B, 
0.48 to 1.88 mol/L). Blood lead concen- 
tration, height, and weight are reported for 
1974 (the year of their first posttreatment 
recall for evaluation) and for 1985 (the year 
of their sixth recall). In 1974, when their 
mean age was 8 years and thelr mean Pb-B 
was 1.68 nmol/L, about 70% of the patients 
and sib-controis were in the 50th to 95th 
percentiles for height and weight. In 1985, 
when their mean age was 18 years and all 
Pb-Bs were less than 1.20 pmol/L, height 
and weight percentiles were similar to 
those of 1974. Lead did not seem to affect 
the genetic predisposition for height at- 
tainment, at high or low biood lead levels. 

(AJDC. 1989;143:820-822) 


lood lead concentration (Pb-B) at low 


levels has been cited as causing sev- 
eral disparate conditions in children, 
among them, growth retardation.’ To 
test the accuracy of this observation, we 
examined the height and weight data of 
lead-poisoned patients (Pb-B, 4.82 to 
22.73 pmol/L) and a sibling cohort (Pb- 
B, 0.48 to 1.88 pmol/L) whom we have 
followed up for 15 to 20 years. The first 
recall was in 1974, 2 to 6 years after the 
patient-sib was treated; the sixth recall 
was in 1985, when all subjects but one 
were adolescents or adults. 


SUBJECTS AND METHODS 


Patients and sib-controls have been de- 
scribed.” They were found through a broad, 
urban screening program. Patients, who 
were 16 to 55 months of age when lead poison- 
ing was diagnosed, were treated with British 
anti-Lewisite and edetic acid, or edetie acid 
alone, then with penicillamine until Pb-B fell 
to 2.41 pmol/L. Blood lead was then permit- 
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ted to fall spontaneously to normal adult lev- 
els, a process that often extended beyond 
pubescence.’ A report describing the pa- 
tients’ present psychosocial function is being 
prepared and will not be presented herein. 
Sib-controls did not have pica or a Pb-B 
above 1.88 pmol/L, the requisite blood level 
for evaluation between 1966 and 1972, when 
all subjects were screened, and the patient 
cohort was treated. 

Data were obtained from 104 patients and 
27 sib-controls in 1974, and from 77 patients 
and 21 sib-controls in 1985. Height and 
welght measurements were tabulated ac- 
cording to percentiles of the National Center 
for Health Statistics.” Subjects were placed 
in the following four categories, based on 
pretreatment Pb-B: 9.62 jmolL or more; 
7.23 to 9.60 pmol/L; 4.82 to 7.19 pmol/L; and 
sib-controls, 1.88 pmol/L or less. The num- 
ber of measurements in or above the 50th 
percentile for height (Ht%) and for weight 
(Wt%) for the 2 recall years are given in 
Table 1. 


RESULTS 
initial Pb-B Was Nat 
a Factor Contributing 
to Growth Retardation 


In 1974, 73 patients had Pb-Bs of 1.44 
to 2.75 pmol/L and 30 had Pb-Bs of 0.62 
to 1.88 pmol/L; 51 (70%) of the higher 
lead group and 23 (77%) of the lower 
group were in or above the 50th Ht% 
(Table 1). By 1985, when almost all sub- 
jects had completed the adolescent 
growth spurt, and all Pb-Bs were less 
than 1.80 umol/L, 58 (69%) of the 77 
patients were in or above the 30th Ht%, 


and 65 (84%) were in or above the 50th _ 


Wt% (Table 1). 


Symptomatic Lead Poisoning 
Was Nota Factor 


Twenty of the 32 symptomatic pa- 
tients were in or above the 50th Ht% at 
both recalls. The three children who had 
at least one seizure were in the 3rd, 
50th, and 95th Ht%, respectively. 


Age at Onset Was Not a Factor 


In 1974, 44 patients were between 3 
and 6 years of age, and closest in time to 
their episode of lead poisoning; 28 (64%) 
of the 44 were in or above the 50th Ht% 
and Wt%. Ten of the 18 youngest pa- 
tients (77%), aged 3 and 4 years, were in 
or above the 50th Ht%, compared with 
18 (58%) of 31 patients, aged 5 and 6 
years (Table 2). 


Ethnicity Was a 
Determinant of Height 


All subjects were black or Hispanic. 
Seven of the eight Hispanic patients 
were in the first to the 25th Ht%, and six 
were in the first to the 25th Wt%, Eight 
of an additional nine Hispanics whose 
Pb-Bs were below 4.82 pmol/L and two 
of their three sib-controls were below 
the 85th Ht%. In 1974, the eight His- 
panies (Pb-B, 24.82 pmol/L) had a 
mean Ht% of 16, and a mean Wt% of 38. 
The six Hispanics available in 1985 hada 
mean Ht% of 21 and a mean Wt% of 37. 
In both follow-up years, 20% of the pa- 
tients, including most of the Hispanics, 
were in or below zhe 16th Ht%, and 28% 
(none of them Hispanics) were in or 
above the 84th H7%. 


Heredity Was the 
Determinant of Height 


In 1974, 27 patients provided a sib- 
control cohort. Concordance between 
siblings for height percentiles was pres- 
ent in 15 pairs (66%); 4 patients were ina 
higher percentile than their sibs (15%), 
and 8 were in a lower one (80%). Concor- 
dance for weight percentiles was similar 
in 1985, as were the results (Table 3). To 
eliminate the role of chance in concor- 
dance, sets were rearranged so that pa- 
tient 1 was paired to sib-control 2, ete, 
and patient 27 tc sit-control 1. Only 8 
patients (80%) exhibited concordance 
for height; 10 patients were taller and 10 
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` Table 1.—Height and Weight in the 50th Percentile or Above for Subjects With Blood Lead Concentrations 
of 4.82 nmol/L or More Treated Between 1966 and 1972* 


No. (%) in the 50th 
Percentile or Above 
| sane eneee, 


No. of 
Subjects 


Mean Pb-B, mol/L 
in 1974 (Range) 


_. ..1974 Recall (N= 104) | 
1/89 (1.30-2.50) 
1.68 (0.86-2.55) 
1.64 (0.62-2.41) ` 
0.82 (0.57-1.54) 


_ 1985 Recall(N=77) 0 aa a. 
0.62 (0.48-0.96) 18 (15-22) 


0.57 (0.48-1.10) 18 (15-20) 
4.82-7.19 0.57 (0.48-1.20) 18 (9-23)+ 
<1.93t 0.57 (0.48-1.10) 17 (13-23) 


*PbD-B indicates blood lead concentration; Ht, height; and Wt, weight. 
f tSib-controis, 
One child, cousin to two patients, entered the study in 1980 at his mother's request. He was treated for lead poisoning at Cook County (Illinois) Hospital! 
in 1977. 


Maximum Pb-B, pmol/L Mean Age, y 


Pretreatment 


(Range) Ht Wt 


~ 8 (4-11) 7 
7 (3-12) 
8 (3-12) 
9 (4-16) 


“40 (71) 
17 (61) 
48 (77) 
20 (74) 


~ 11 (79) 
17 (61) 
52 (84) 
16 (59) 


90.65-22.73 © 
7.23-9.60 
4,82-7.19 
<1.93t 


B (62) 7 7 
16 (70) 
29 (71) 
17 (81) 


10 (75) © 
19 (83) 
36 (88) 
15 (71) 


965-2273 °° 
7.23-9.60 





No. (%) in the 50th 
Percentile or Above 

No. of 
Subjects 


Mean Maximum Pb-B, 
mol/L (Range) 


7.38 (4.92-11.0) 
6.41 (4.82-10.47) 
7.82 (4.82-22.73) 


Mean Pb-B, pmol/L 
in 1974 (Range) Ht Wt 


1.78 (1.45-2.42) 10 (77) 9 (69) 
1.73 (0.92-2.51) 11 (61) 10 (56) 
1.59 (0.82-2.56) 7 (54). 9 (69) 


Height Percentiles, No. (%) 


Weight Percentiles, No. (%) 
Patient = Sib- 
Control 


15 (56) 
10 (59) 


Patient>Sib- 
Control 


Patient<Sib- 
Control 


Patient = Sib- 
Control 
14 (58) 

9 (53) 


Patient>Sib- 
Control 


Patient<Sib- 
Control 


patients were shorter than the nonre- 
lated sib-control. 


COMMENT 


There are few published observations 
on the association of growth with Pb-B. 
Absence of effect may be surmised from 
lack of reference to interference with 
development in environmentally ex- 
posed children? examined for medical 
and neurolegical lesions. 

Reports of impaired growth have 
been derived from data collected for 
other objectives. While investigating 
dietary intake, Mooty et al’ obtained a 
Ht% mean of 32 for subjects with a Pb-B 
of 2.41 to 8.84 pmol/L and a Ht% mean 
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of 41 for controls with a Pb-B of 0.48 to 
1.20 pmol/L. Our results would also 
have been skewed toward short stature 
if expressed as a mean, and the fact 
obscured that the majority of our pa- 
tients were in or above the 50th Ht%. 
For example, the mean Ht% of patients 
with a Pb-B of 7.28 to 9.60 pmol/L was 
45, yet 61% were in the 50th to 95th 
Ht%. 

Schwartz et al’ deduced from their 
analysis of National Health and Nutri- 
tion Examination Survey’ data that 
stature is Inversely correlated to Pb-B, 
and that Pb-Bs of 0.24 te 1.68 pmol/L 
are statistically significant predictors of 
children’s height (P<.0001), weight 


(P<.001), and chest circumference 
(P<.026). Since the National Health 
and Nutrition Examination Survey esti- 
mated that only 4% of children have Pb- 
Bs above 1.44 pmol/L, can chance lead 
tests made between 6 months and 5 
years of age govern the order of height 
of 96% of the population? Their analysis 
refutes the accepted genetic relation- 
ship between parents’ and children’s 
heights." 


CONCLUSION 


Our patients not only experienced se- 
vere lead poisoning but twice ran the 
low level gamut, as they ascended from, 
then descended to, the normal range for 
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Pb-B. Thus they are uniquely qualified 
for an inquiry into sequelae of all Pb-Bs. 
With respect to Ht% and Wt%, about 
70% placed in the 50th to 95th percen- 
tiles, from childhood through adoles- 
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cence, skewing the normal distribution 
of Ht% and Wt% to the right. Further- 
more, during years of observation, they 
maintained a consistent similarity to 


_ their unaffected sibs in those parame- 
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Manganese Absorption From Human Milk, 
Cow’s Milk, and Infant Formulas in Humans 


Lena Davidsson, BSc; Ake Cederblad, MSc; Bo Lénnerdal, PhD; Brittmarie Sandström, PhD 


e Manganese absorption from human 
milk, cow’s milk, and infant formulas was 
studied In humans by using extrinsic la- 
beling of the diets with manganese 54 or 
manganese 52 and whole-body retention 
measurements. The fractional manga- 
nese absorption from human milk 
(8.2% +2.9%) was significantly different 
when compared with cows milk 
(2.4% + 1.7%), soy formula (0.7% + 0.2%), 
and whey-preponderant cow’s milk 
formula with 12 mg/L of iron (1.7% + 1.0%) 
and without iron fortification (2 mg/L of 
iron) (3.1% +2.8%), while no significant 
difference was observed between a whey- 
preponderant cow’s milk formula with 7 
mg/L of iron (5.9%+4.8%) and human 
milk. The total amount of absorbed man- 
ganese was significantly higher from the 
non—tIron-fortified cow’s milk formula (2 
mg/L of iron) as compared with human 
milk, while no significant differences were 
observed for the other milks and formulas. 

(AJDC. 1989;143:823-827) 


here has keen little focus on the role 

of manganese in infant nutrition, and 
manganese nutrition in the neonatal pe- 
riod is poorly understood, partly be- 
cause of the lack of information on man- 
ganese content in infant foods and its 
bioavailability. In experimental ani- 
mals, manganese deficiency has been 
shown to have severe effects on prenatal 
and postnatal development.’ No cases of 
documented manganese deficiency have 
yet been reported in human infants, al- 
though concern about the risk for devel- 
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oping manganese deficiency has been 
discussed, especially for premature and 
low-birth-weight infants.“ This absence 
of cases, however, may also be from the 
lack of diagnostic tests for manganese 
deficiency. In contrast to iron, zine, and 
copper, manganese stores are not 
thought to be accrued prenatally*’; 
thus, the infant may be particularly sus- 
ceptible to manganese deficiency. Full- 
term infants have been described to be 
in negative manganese balance,’ and 
very-low-birth-weight infants were 
shown to have an impaired manganese 
status, as assessed by manganese con- 
centration in the hair. Some convulsive 
disorders have been proposed to be re- 
lated to manganese deficiency.” The low 
manganese level in blood observed in 
some young children has been postu- 
lated to be caused by an insutficient sup- 
ply of manganese in utero or after birth.° 

The toxic side effects of manganese 
may also be £ problem early in life, since 
the manganese concentration of some 


infant formulas is high, in some cases - 


exceeding the concentration in human 
milk by a factor of 200.°"" This high con- 
centration of manganese may be poten- 


‘tially deleterious to infants, since man- 


ganese homeostasis is mainly regulated 
through excretion via bile,” and biliary 
excretion is not established early in 
life.” In the adult human, it is well 
known that manganese toxicosis can 
have severe effects, particularly with 
regard to the central nervous system. 
Thus, a high supply of manganese dur- 
ing the neonatal period may be as detri- 
mental to the infant as a deficiency. 
Information on the bioavailability of 
manganese from infant diets is needed 
to establish a range for “safe and ade- 
quate daily dietary intake” for infants. 
Data from animal studies have shown 
that manganese absorption can be influ- 
enced by the level of iron” and caleium™ 


as well as by other dietary factors, such 
as phytic acid intake.” The content of 
these dietary components varies in 
milks and formulas, and it has been re- 
ported that some of these factors can 
affect trace element absorption, eg, zine 
absorption from infant diets.” We have 
recently developed a sensitive method 
to study manganese absorption in hu- 
mans.” The method involves feeding an 
extrinsically labeled test meal to an 
adult human and subsequently monitor- 
ing the whole-body retention of the ad- 
ministered radioisotope in a very sensi- 
tive whole-body counter. The aim of this 
study was to compare manganese ab- 
sorption from human milk with cow's 
milk and infant formulas (based on cow’s 
milk or soy), as wellas to study the effect 
of iron fortification of formulas. 


SUBJECTS AND METHODS 
Subjects 


Thirty-nine subjects, 12 men and 27 wom- 
en, volunteered for the study. They were all 
healthy, none of the women were pregnant, 
and none of them had a history of gastroin- 
testinal dysfunction. The mean age was 28 
years (range, 21 to 45 years). None of the 
subjects was consuming vitamin or mineral 
supplements or any other medication during 
the study. Subjects were given written and 
oral information about the aims and proce- 
dures of the study, and informed consent was 
obtained from all participating subjects. The 
project was approved by the Ethical Com- 
mittee and by the Isotope Committee of Sahl- 
prenska Hospital, University of Gothen- 
burg, Göteborg, Sweden, and by the Human 
Subjects Committee at the University of Cal- 
ifornia, Davis. 


Diets 


The following milks and formulas were 
used: (1) pooled and pasteurized human milk 
obtained from the milk bank at the Ostra 
Hospital, Göteborg; (2) pasteurized and ho- 
mogenized cows milk (with 3% fat, pur- 
chased from a local vendor); (8) powdered, 
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whey-preponderant (60/40) cow's milk for- 
mula (Baby Semp 1, Semper AB, Stockholm, 
Sweden); (4) whey-preponderant (60/40) 
cow's milk formula (Enfamil, Mead Johnson, 
Evansville, Ind), either iron fortified (12 
mg/L of iron, diet a) or the same formula 
without iron fortification (2 mg/L ofiron, diet 
b); and (5) soy formula (Prosobee, Mead 
Johnson). Milks and formulas were pooled 
and kept frozen in 450-g serving portions 
until used. Fifty-five grams of the powder 
(diet 3) was dissolved in deionized water (895 
g); all other formulas were in liquid form. 
Milks and formulas were extrinsically la- 
beled with 0.1 to 0.2 millibecquerel of man- 
ganese 54 or 0.3 mBq of manganese 52 before 
being served. 

Paired observations were used to compare 
the manganese absorption from human milk 
with cow’s milk (subjects 1 through 8) and to 
evaluate the influence of iron fortification 
(diet 4, subjects 23 through 80) as well as to 
compare the manganese absorption from the 
soy formula with whey-preponderant cow's 
milk formula with a high iron content (diet 
4a, subjects 31 through 39). The whey-pre- 
ponderant cows milk formula in diet 3 was 
given as one single administration to 14 sub- 
jects (subjects 9 through 22). 


Radioisotopes 


The “Mn was purchased commercially for 
use in this study. The “Mn was produced for 
this study in the cyclotron at the Department 
of Physics, University of Oslo, Norway.” 
Individual portions of the radioisotope stock 
solutions were diluted in deionized distilled 
water to a volume of 2 mL in standardized 
plastic capsules. The portions were mea- 
sured in an activity calibrator and then added 
to the milk or formula before it was served. 
The empty vials were measured separately 
in the whole-body counter after the subjects 
had consumed the fluid. 


Experimental Design 


The subjects arrived in the morning after 
12 hours of fasting. Measurements of height 
and weight were registered, and each sub- 
ject’s background radioactivity was mea- 
sured in the whole-body counter. Blood sam- 
ples were drawn in the fasting state for 


determination of the whole-blood manganese . 


andiron status. The extrinsically labeled test 
meal was served, and a 100% value of admin- 
istered activity was obtained by measure- 
ment in the whole-body counter immediately 
after intake. No other food or fluid was al- 
lowed during the next 3 hours. The subjects 
maintained their normal food intake during 
the study. The two test meals were served on 
2 consecutive days with “Mn and “Mn as a 
label, or with a time lapse of approximately 2 
months when “Mn was administered twice. 
Whole-body retention measurements were 
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performed two zo three times weekly during 
approximately 30 days after initiating the 
study. 

The whole-body counter laboratory at the 
Radiation Physics Department at the Uni- 
versity of Gothenburg is equipped with a 
double-chamber iron room with 150-mm- 
tnick walls containing two different detector 
systems for whole-body measurements.” 
Detector system 1, which was used in this 
study, consists of two 180 x 100-mm sodium 
iodide (T1) detectors (Bicron Corp, New- 
bury, Ohio) mounted on opposite sides of a 
patient couch and attached to a motor-driven 
x-y scanning system. The most important 
property of these detectors is their spectral 
resolution that enables studies of more than 
one isotope simultaneously in the body; in 
this case, we were able to measure "Mn in 
the presence of “Mn when the two radioiso- 
topes were administered on consecutive 
days.” Manzanese absorption was calculated 
by extrapolation to day 0 from whole-body 
retention measurements during days 10 
through 30.” The resulting radiation expo- 
sure of the subjects was evaluated using the 
model of the International Commission on 
Radiological Protection,”” which gives the 
exposure of the whole body (effective dose 
equivalent) after ingestion of a certain activi- 
ty. In this study, the radiation exposure was 
0.07 to 0.6 mSv to each subject. 


Analysis 


Indexes of iron status were determined by 
routine laboratory methods. Whole-blood 
manganese was analyzed by electrothermal 
atomic absorption (using a Perkin Elmer 
Zeemar/30380 instrument equipped with 
graphite furnace HGA 600; Perkin Elmer, 
Uberlingen, West Germany). Magnesium ni- 
trate was used as a matrix modifier.” Ali- 
quots of milks and formulas were freeze- 
dried and hcemogenized before analysis. The 
manganese content in the diets was analyzed 
by electrothermal atomic absorption. Before 
dnalysis, the food items were wet ashed in an 
autoclave (Parkin Elmer Autoclave-3), 1 g of 
freeze-dried sample was added to 6 mL of 7 
mol/L of nitric acid and heated to 160°C 
during 1 hour. After wet ashing, the samples 
were made up to 25 mL with deionized dis- 
tilted water. The content of minerals Gron, 
calcium, and magnesium) was determined by 
atomic absorption spectrophotcmetry (Per- 
kin Elmer Model 360). An analysis of iron 
content was done after dry ashing (450°C), 
while concentrations of calcium and magne- 
sium were determined after wet ashing 
(290°C to 300°C) in sulfuric acid and hydrogen 
peroxide and after the addition of lanthanum 
oxide. The same digest was used to deter- 
mine phosphorus concentrations by the 
Fiske-Subbarow method.” Nitrogen analy- 
sis was performed by a micro-Kjeldahl tech- 


nique (Technicon Autoanalyzer, Ardsley, — 


NY). Phytic acid content in the soy formula 
was determined as described by Davies and 
Reid.” 


Statistics 


For statistica! evaluation of absorption 
data, Student’s ¢ test for paired samples was 
used for comparison of diets 1 and 2, 4a and 
4b, and 5 and 4a. Analysis of variance and 
Duncans New Multiple-Range Test was 
used for tests of statistical significance when 
other comparisons were made (Mulreg 800; 
Idatron, Linköping, Sweden). 


RESULTS 


The mean whole-blood manganese 
concentration of the participating sub- 
jects was 0.22 pmol/L (range, 0.18 to 
0.87 pmol/L). Analyzed laboratory val- 
ues were as follows: hemoglobin, 122 to 
150 g/L for women and 139 to 166 g/L for 
men; serum iron, 10 to 30 pmol/L for 
women and 13 to 40 pmol/L for men; 
and total iron-binding capacity, 48 to 76 
mol/L for both women and men. All 
values for whole-blood manganese and 
iron status indexes were within the nor- 
mal range for our laboratory. Concen- 
trations of nitrogen, iron, calcium, 
phosphorus, and magnesium in the 
milks and formulas studied are given in 
Table 1. The concentration of phytic 
acid in the soy formula was 460 pmol/L. 
The content of manganese and iron in 
the diets and manganese absorption 
from the diets are shown in Table 2. 

Fractional manganese absorption 
from human milk was significantly high- 
er than the absorption of manganese 
from cows milk, whey-preponderant 
cow’s milk formula (with or without iron 
fortification, diets 4a and 4b), and soy 
formula. No significant difference was 
observed, however, between human 
milk and the wney-preponderant cow's 
milk formula with 7 mg/L of iron, diet 3. 
The manganese absorption from this 


formula (diet 3) was significantly differ- 


ent from that of the other test meals. No 
significant difference in manganese ab- 
sorption was observed after the admin- 
istration of the two formulas differing 
only in iron content (diets 4a and 4b) to 
the same group of subjects. The admin- 
istration of soy formula was found to 
result in a significantly lower fractional 
manganese absorption compared with 
the iron-fortified cows milk formula 
(diet 4a) when results from the paired 
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Table 1.—Concentration of Nitrogen, Iron, Calcium, Phosphorus, and Magnesium in 
Human Milk, Cow’s Milk, and Infant Formulas 


Nitrogen, iron, 
g/L mg/L 


1. Human milk 
2. Cow's miik 


3. Cow’s milk 
formula 
(Baby Semp 1) 


4a. Cow’s milk 
formula (Enfamil), 
iron fort fied 


4b. Cow’s milk 
formula (Enfamil), 
non-iron 
fortified 


5. Soy formula 
(Prosobee) 





Calcium, Phosphorus, Magnesium, 
mg/L mg/L mg/L 


Table 2.—Total Content of Manganese and Iron in the Diets (450 g), Number of 
_ Participating Subjects, and Manganese Absorption From the Diets 


Subjects 
1. Human milk 
2. Cow's milk 


3. Cow’s milk 
formula 
(Baby Semp 1) 
4a. Cow's milk 


formula (Enfamil), 
iron fortified 


4b. Cow's milk 
formula (Enfamil), 
non-—iron fortified 


= 5, Soy formula 
(Prosobee) 


Manganese, ug 


Manganese Absorp- 


tion* 
arrenar aT 


Iron, mg % ug 
8.2+29* 0.59+0.21% 
2421.77  1.06+0.75% 
5.9448 1.36+1.10°° 


1.7£1.0°  1.00+0.59% 
1.83 + 1.65° 


0.70.22 0.92+0.26e 





*Values are given as means + SDs, Values with different superscript letters within each column were 
significantly different (P<.05) (using analysis of variance and Duncan's New Multiple-Range Test). 


observations were evaluated (P<.02). 
Due to the differences in manganese 
content, the total amount of absorbed 
manganese was significantly higher 
from the whey-preponderant cow's milk 
formula without iron fortification (diet 
4b) as compared with human milk, while 
no significant differences were ob- 


. served when the total amount of ab- 


sorbed manganese was calculated for 
the other milks and formulas studied. 


COMMENT 


There is a pronounced effect of age on 
the percentage of manganese retained 
from a meal in young rats.”” A higher 
capacity for manganese absorption and 
retention in young animals compared 
with older animals may be a conse- 
quence of the scarcity of this essential 


AJDC—Vol 143, July 1989 


trace metal in the diet.” Raghib et al”. 


proposed that the observed effect of age 
on manganese absorption might be 
caused by the degree of passive trans- 
port and that the lower manganese ab- 
sorption by older rats might be caused 
by intestinal maturation rather than by 
the nutritional need for manganese. In 
our study, manganese absorption from 
infant diets was studied in adults. 
Whether the differences fourd between 
diets would ke more pronounced when 
studied in infants is not known, al- 


though this seems to be the case for zine, 


when studied in monkeys.” 

Manganese absorption was estimated 
in adult humans by using a radioisotope 
technique in this study. Highly repro- 
ducible figures for manganese absorp- 
tion within the same individual have 


been found using this technique.” Inter- 
individual variation in manganese ab- 
sorption was shown, however, to be 
substantial, indicating that the best 
way to identify factors influencing man- 
ganese absorption is by paired observa- 
tions, with subjects acting as their own 
controls. Because of practical reasons, 
diet 3 was given as one single test meal, 
while the other diets were served at two 
occasions, eg, human vs cow’s milk, to 
the same subject to obtain paired obser- 
vations. The administration of “Mn and 
“Mn was done on consecutive days when 
possible. However, “Mn is not available 
commercially but was produced for this 
study. Because of the short half-life (5.7 
days) and the tedious procedure of pro- 
duction, the isotope was not available at 
all times during the study. Consequent- 
ly, “Mn was used as an extrinsic label 
for both diets. 

The validity of the extrinsic labeling 
of the meals has been reported earli- 
er. ®” Equal distribution of native man- 
ganese and the added radioisotope with- 
in individual fractions of human milk, 
cows milk, and infant formulas were 
demonstrated and can be regarded as an 
indirect validation of the extrinsic label- 
ing technique for. these particular di- 
ets.” The method has also been directly 
validated using simultaneous measure- 
ments of “Mn and “Mn added intrinsi- 
cally and extrinsically to chicken liver. 

Human milk and formulas have previ- 
ously been evaluated with regard to 
manganese absorption in animal studies 
and in a few studies of human infants. A 
high bioavailability of manganese dur- 
ing the suckling period in rats has been 
reported for infant diets.” The mean 
relative retention of manganese, mea- 
sured by a chemical balance technique in 
infants, was 43% for human milk and 
20% when cow’s milk formula was fed.” 
Our results demonstrated high bioavail- 
ability of manganese from human milk. 
This is consistent with earlier studies in 
which high bioavailability of trace min- 
erals in human milk has been reported 
for zine,” iron,” and copper.” The rea- 
sons for the difference in manganese 
absorption from human milk as com- 
pared with cows milk are not yet 
known. It is not likely to be caused by 
the difference in manganese concentra- 
tion, however, as manganese absorp- 
tion from a vitamin and mineral supple- 
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ment containing 2.5 mg of manganese 
sulfate was found to be 9%+3% when 
the supplement was taken in a fasting 
state by six healthy subjects.” A possi- 
ble explanation of the differences in 
manganese absorption between human 
milk and cow’s milk is that manganese in 
human milk, but not in cow’s milk, is 
bound to lactoferrin.” Lactoferrin has 
been shown to bind to a specific receptor 
in the small intestine,* and it has 
recently been shown that lactoferrin ef- 
ficiently delivers not only iron but also 
manganese.” Lactoferrin may there- 
fore provide a mechanism for manga- 
nese absorption from human milk as 
well as for iron absorption. Further- 
more, cow’s milk contains a considera- 
bly higher amount of calcium as com- 
pared with human milk, which may have 
influenced the manganese absorption. 
The adverse effect of calcium on manga- 
nese absorption has been reported." 
The interaction between iron and 
manganese has been demonstrated in 
several investigations.“ In this 
study, we found that the iron fortifica- 
tion. of the cow’s milk formula (diet 4a) 
led to a lower mean fractional manga- 
nese absorption as compared with the 
identical formula without iron supple- 
mentation (diet 4b), although the differ- 
ence was not statistically significant. 
Administration of the cow’s milk formu- 
la with 7 mg/L of iron (diet 3) was shown 
toresult in a significantly higher manga- 
nese absorption as compared with the 
cows milk formula containing 12 mg/L 
of iron (diet 4a) as well as compared 
with the non-iron-fortified formula 
(diet 4b). The differences observed in 
manganese absorption from whey-pre- 
ponderant cow’s milk formulas can thus 
not be explained by the different iron 
content. A possible factor influencing 
manganese absorption is, however, the 
protein composition. The cow’s milk for- 
mulas (diets 8, 4a, and 4b) were all 
whey-preponderant (60/40). However, 
there are significant differences in the 
nitrogen and nonprotein nitrogen com- 
position of formulas from different man- 
ufacturers. These differences are from 
the use of heat treatment during pro- 
cessing and depend on the source of 
whey used for the whey adjustment.” 
The low fractional manganese ab- 
sorption from soy formula demon- 
strated in this study is consistent with 
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results from animal studies.” The low 
bioavailability of zine in soy formula has 
been demonstrated in adult humans 
with the use of a radioisotope tech- 
nique.” Soy formula contains a consid- 
erable amount of phytic acid and pro- 
teins with different characteristics as 
compared with the other infant diets 
studied,” which may, at least in part, 
explain the low fractional manganese 
absorption from soy formula. 

Since most formulas contain a consid- 
erably higher manganese content than 
what is found in human milk, manga- 
nese deficiency may be less of a concern 
than the toxic side effects of manganese 
when formulas are fed. When the total 
amount of absorbed manganese was cal- 
culated, the whey-preponderant cow’s 
railk formula with low iron content (diet 
4b) provided three times as much man- 
ganese as human milk (P<.05). This 
high amount of absorbed manganese 
might be detrimental to the child since 
excretion of manganese is low early in 
life." Thus, the body burden of 
manganese might be significantly in- 
creased in formula-fed infants as com- 
pared with breast-fed infants. 

The optimum amount of manganese 
as well as zhe ratios between the content 
of different trace elements in infant di- 
ets need to be determined. Studies of 
manganese absorption in irfants as well 
as further studies to identify factors 
affecting manganese absorption are 
needed before “a safe and adequate” 
range for manganese intake can be 
established. 

This study was supported by grant 85-CRCR-1- 
1582 from the US Department of Agriculture, 
Washington, DC, and by Semper AB. 

The authors wish to thank Einar Hagebg, PhD, 


from the Department of Chemistry, University of 
Oslo (Norway), for the Mn used ir: this study. 
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Book Review 


Otitis Media in Infants and Children, by ©. D. Bluestone and d. Q. 
Klein, 288 pp, with illus, $39.95, Philadelphia, Pa, WB Saunders Co, 1987. 


This useful book has 10 chapters, the first 6 dealing with 
basic sciences and the last 4 addressing clinical disease and 
management. The authors are well qualified, having writ- 
ten more about this subject than any of their contemporar- 
ies. All their publications have reflected well-constructed, 
controlled studies. . 

Caveats for initial evaluation of children with otitis media 
are presented, coupled with a brief differential diagnosis 
of other conditions that cause conductive hearing loss: 
traumatic or erosive ossicular chain disruption and atelec- 
tasis of the tympanic membrane associated with ossicular 
discontinuity or an acquired cholesteatoma. There is an 
excellent section on normal eustachian tube function and 
dysfunction due to maldevelopment of the cranial base or 
intrinsic mechanical obstruction by polyps or cholestea- 
toma. 

Knowledge of the epidemiology of middle-ear disease in 
children is a recent development. Longitudinal studies of 
American Indian and Alaskan children are presented. 
Otitis media unrecognized by parents, because it was 
asymptomatic, can be diagnosed using immittance studies 
and audiograms and by pneumatic otoseopy. Sex, race, 
socioeconomic factors, congregating children in child-care 
facilities, season of the year, genetic factors, breast-feed- 
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ing, and effects of altered host defenses or underlying 
disease singly or as a result of multiple factors may 
contribute to the size and complexity of the problem. 
Relevant microbiologic and immunologic studies are re- 
viewed in a detailed, well-classified format. The signs and 
symptoms are described, along with a chart showing 
tympanogram types and variants related to clinical find- 
ings, which will be useful to the general physician and 
pediatrician. The chapter on diagnosis is quite complete, 
with discussions of otoscopy, tympanograms, acoustic re- 
flexometry, and auditory brain responses. Various tech- 
niques of obtaining hearing thresholds on children are well 
illustrated. Sections on high-risk populations, the deaf, 
and methods of collecting specimens are included. Clinical 
eustachian tube tests are also described clearly. 

Options for managing various stages of otitis media 
represent most of the philosophies in this country. An 
algorithm is provided. Another. table provides a daily 
dosage schedule for useful antimicrobial agents in otitis 
media and likely would be a valuable quick reference, 
complete with dosages per unit weight of the child. 

LAVONNE B. Bercstrom, MD 
Division of Head and Neck Surgery 
UCLA 

Los Angeles, CA 90024 
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Risk Factors for Infant Botulism in the United States 


John S. Spika, MD; Nathan Shaffer, MD; Nancy Hargrett-Bean, PhD; 
Sheila Collin; Kristine L. MacDonald, MD; Paul A. Blake, MD, MPH 


o To define risk factors for infant botu- 
lism, we performed a 2-year prospective 
case-control study of 68 laboratory-con- 
firmed cases in infants living in the United 
States, outside of California. For each 
case patient, two control subjects were 
matched by date and hospital of birth or 
county birth records. By univariate analy- 
sis, breast-feeding (odds ratio= 2.9) and 
` consumption of honey (odds ratio=9.8) 
were associated with disease, but only 11 
case patients (16%) had eaten honey. De- 
creased frequency of bowel movement 
(less than one per day for at least 2 
months) was also associated with disease 
in infants 2 months of age and older (odds 
ratio = 5.2). Risk factors changed with the 
age of the patient at disease onset when 
analyzed by multivariate logistic regres- 
sion methods. For infants less than 2 
months old, living in a rural area or on a 
farm was the only significant risk factor 
(odds ratio =6.4). For infants 2 months of 
age and older, breast-feeding (odds ra- 
tio = 3.8), less than one bowel movement 
per day for at least 2 months (odds ra- 
tlo=2.9), and Ingestion of corn syrup 
(odds ratio=—5.2) were associated with 
disease. The severity of the disease was 
similar for breast- and bottle-fed Infants. 
Clearly defined food exposures account 
for a minority of infant botullsm cases. 
Preexisting host factors, such as intestl- 
nal flora and frequency of bowel move- 
ments, may be the most Important risk 
factors for development of disease. 

(AJDC. 1989;143:828-832) 


ver 600 cases of infant botulism have 

been reported in the United States’ 
since the first description of this disease 
in 1976,” making it the most common 
form of botulism identified in this coun- 
try. Epidemiologic studies have identi- 
fied consumption of honey and breast- 
feeding as risk factors for disease.’ 
Spores of Clostridium botulinum of the 
same toxin type causing disease have 
been isolated from honey fed to infants 
before onset of illness.** Although 27% 
to 29% of patients described in two large 
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early studies received honey,*” this ex- 
posure is now identified for about 15% of 
cases reported to the Centers for Dis- 
ease Control (CDC), Atlanta, Ga, 
through a nationwide surveillance sys- 
tem for infant botulism (unpublished 
data, 1935). No other potential food 
source in infants for C botulinum spores 
has been epidemiologically implicated. 
However, spores have occasionally been 
isolated from corn syrup.’ Epidemiolog- 
ic and m:crobiologic evidence implicat- 


ing commercial food products would 


support interventions aimed at better 
consumer education. 

The role of breast-feeding remains 
controversial. From 66% to 100% of pa- 


- tients with infant botulism described in 


previous studies have been breast- 
fed.***° These infants were predomi- 
nantly white, and their mcthers tended 
to be older and have more years of edu- 
cation than the general population,’ fac- 
tors associated with a greeter tendency 
to breast-feed.” These studies have not 
determined if breast-feeding contrib- 
utes to infant botulism or if breast-feed- 
ing is simply a confounding factor that, 
like some as yet undetermined causal 
factor, is associated with socioeconomic 
status. 

Breast-fed infants may have better 
access to vhysicians more kely to make 
the diagnosis. It has been proposed that 
breast-fed infants with infant botulism 
are identified because they have milder 
disease with later onset, while non- 
-breast-fed infants present earlier with 
a clinical picture identical so sudden in- 
fant death syndrome.* We performed a 
case-control study to better define the 
role of breast-feeding as a risk factor for 
disease and to identify other foods and 
host and environmental factors that 
may contribute to acquisition of infant 
botulism. 


METHODS 


All laboratory-confirmed cases of infant 
botulism cutside of California reported to 
CDC with onset of disease from April 1, 1985, 
to March 31, 1987, were eligible for inclusion 
in the stucy. Most state laboratories do not 
test for C botulinum or its toxin and send 
stool specimens from suspected cases of bot- 


ulism to CDC fcr analysis. State laboratories 
that process specimens from suspected cases 
of botulism report all laboratory-confirmed 
illness to CDC. 

Following no-ification, we interviewed by 
telephone the patient’s physician regarding 
the illness and hospitalization and obtained 
permission to interview the case patient's 
family. Each case patient was matched with 
two control subjects by identifying the next 
four infants who were born after the case 
patient at the hospital of birth. Information 
was obtained on the first two identified in- 
fants who were alive and living at home and 
whose physician and parents agreed to par- 
ticipate. For six: case patients, the names of 
potential matching control subjects were ob- 
tained from records of the case patient's 
county of current residence for births on the 
same day. Two were born at home, two had 
moved to another state at least 1 month be- 
fore onset of illress, and the hospital of birth 
refused to identify control subjects for two of 
the infants. 

Case patients’ and control subjects fam- 
ilies were interviewed by telephone using a 
standardized questionnaire. Case patients’ 
families were asked about signs associated 
with infant botulism and the date each sign 
was first noticed. Since the onset of infant 
botulism can be insidious, onset of illness was 
defined as the date the patient was first seen 
by a medical person for illness subsequently 
identified as infant botulism. 

Information was obtained from the fam- 
ilies of case patients and control subjects 
about sources of medical care for the infant, 
previous medical problems, immunizations, 
the mother’s pregnancy, the infant’s usual 
bowel movement (BM) pattern by month of 
life (at least one BM per day; less than one 
BM per day, but at least one BM per 3 days; 
or less than one BM per 8 days), occupation, 
and educational levels of both parents, and 
usual activities around the home. Informa- 
tion about type and quantity of all food expo- 
sures, supplemental vitamins, pacifier use, 
location of residence (defined by the parent 
as city, suburban, rural, or on a farm), and 
environmental events was obtained for the 1- 
month period before onset of illness. 

Parents were asked to quantify breast- 
milk consumption as a percentage of all milk 
or formula fed during the month. Specific 
questions were asked about events that oc- 
curred within 300 ft of the home, including 
construction (new home or other building), 
excavation (sewers or new foundations), new 
road constructicn, plowing of fields, and en- 
vironmental changes (remodeling of home or 
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fi. 


FT 


. major landscaping). Ifan infant spent at least 


20 hours per week at a location other than his 
home during the 1-month period, similiar in- 
formation was obtained about that location 
from a source identified by the parent. 

A socioeconomic status score was deter- 
mined for the family (parent’s highest score) 
using the index of Stevens and Feather- 
man.” Exposures in case patients and con- 
trol subjects were compared using the Pike 
and Morrow extension of the Mantel-Haens- 
zel x? test.” Where indicated, the x” test for 
linear trend and multivariate logistic regres- 
sion analysis” were used. 


RESULTS 


Sixty-eight (99%) of 69 laboratory- 
confirmed eases of infant botulism (33 


type A and 35 type B) that were re- _ | 


ported to CDC with onset of disease 
April 1, 1985, to March 31, 1987, were 
included in the study. One patient (type 
A) was excluded because control sub- 
jects matched from county records 
could not be contacted. The median age 
of the 68 case patients at “onset of ill- 
ness” was 2.0 months (range, 0.2 to 11.7 
months). Fifty-three percent were fe- 
male. Sixty-six case patients (97%) 
were hospitalized for a median of 27 
days (range, 1 to 152 days) and 28 (42%) 
required ventilator support for a med- 
lan of 19 days (range, 4 to 80 days). 

The most common first symptoms ob- 
served by parents were poor feeding 
(52%), less than one BM per 3 days 
(47%), and altered ery (25%). Forty- 
seven (69%) had less than one BM per 3 
days for a median of 4 days (range, 0 to 


117 days) when first seen with symp- 
` toms of botulism by a medical person. | 


One patient had a respiratory arrest af- 
ter botulism was diagnosed, suffered 
severe brain damage, and died 6 months 
later. 

Two control families were inter- 
viewed for each of 67 case patients. Only 
one control family was interviewed for 1 
of the case patients. Information on case 
patients and control subjects for some of 
the variables examined is presented in 


_ Table 1. Among food items, significant 


differences between groups were de- 
tected only for exposure to breast milk 
and honey during the month before on- 
set of illness in the case patient. Corn 
syrup was used by 29% of the case pa- 
tients and 19% of the control subjects. 
Overall, control subjects had foods oth- 
er than breast milk introduced earlier 
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Table 1: —Comparison of Case Patients and Control Subjects ~ 
-for Selected Features +e 


Characterstics 
Sex, F 
Normal birth 
Mean maternal age, y 


Maternal education 
=12y 


=16y 


No. of siblings 
None 


Median 
Mean family occupational 
status index* 


Breast-fed 
<50% 


50%-<100% 
100% 
Corn syrup 
Honey 


iron (formula o” 
vitamins) 


Pacifier use (any) 


Decreased bowel 
movements for 
>2 mot 


Residence 
City/townt 


Suburban 
Rural/farm 


Construction, excavation, 
or plowing <300 ft 
from home 


No. (%) 


Case 
Patients 
(n= 68) 


36 (53) 
44 (65) 
27.6 


37 '54) 
13 19) 


28 (41) 
1 


43.4 


50° 174) 
28 i41) 
15 (22) 
20 129) 
11 416) 


42 (62) 
47 (69) 


23 (66) 


33 (49) 


19 (28) 
17 (25) 


28 (41) 


Control 
Subjects 
(n= 135) 


66 (49) 
100 (74) 
27.5 


68 (51) 
22 (17) 


47 (35) 
1 


45.5 


64 (47) 
31 (23) 
25 (19) 
25 (19) 
3 (2) 


76 (56) 
79 (59) 
13 (19) 


73 (54) 
43 (32) 
19 (14) 


53 (40) 


*Based on the Stevens and Feathe-man" index. i 
‘tThis category includes a total of 35 case patients and 70 control subjects at least 2 months old. 


tOne case patient moved from city to suburb during the month before illness onset and is included 


in both locations. 


Odds Ratio 
(95% Confidence Interval} 


1.2 (0.7, 2.1) 
1.6 (0.8, 3.0) 
1.0 (0.9, 1.0) 


P Value 


0.9 (0.5, 1.7) 
1.3 (0.5, 3.0) 


0.7 (0.4, 1.4) 


1 (1, 1.0) 


2.8 (1.5, 5.4) 
2.6 (1.3, 5.1) 
1.2 (0.6, 2.5) 
1.8 (0.9, 3.6) 
9.8 (2.2, 44.7) 


1.3 (0.6, 2.7) 
1.7 (0.9, 3.3) 
5.2 (1.9, 14.3) 


1.3 (0.7, 2.4) 
0.8 (0.4, 1.7) 
2.3 (1, 5.4) 


1.1 (0.6, 1.9) 





than case patients. However, no differ- 
ence was found when infants receiving 
formula at birth were excluded from the 
analysis. 

Decreased frequency of BM was asso- 
ciated with illness. Thirty-seven (64%) 
of 58 case patients at least 1 month old 


` had a usual monthly pattern before on- 


set of illness of one BM per day com- 
pared with 17 (15%) of 115 control in- 
fants (P<.001; odds ratio=13.8; 95% 
confidence interval=4.9, 39.1). Forty- 
seven percent of the case patients and 
14% of the control subjects had less than 
one BM per day, but had at least one BM 
every 3 days during this period 
(P<.001; odds ratio=6.7; 95% confi- 
dence interval =2.7, 16.4). Since “con- 
stipation” is a prominent symptom of 
infant botulism reported in the litera- 


ture and its presence for more than a 
few days could affect the reported usual 
monthly pattern, we determined the 
number of infants with less than one BM 
per day for 2 months before onset of 
iliness (Table 1). The association with 
less than one BM per day remained 
significant. 

Case patients were more likely than 
control subjects to have lived in a rural 
area or on a farm. Differences between 
case patients and control subjects were 
not detected for frequency of dusting or 
vacuuming at home, type of home heat- 
ing and cooling systems, ‘number and 
location of house plants, or frequency of 
gardening by family members. Eigh- 
teen percent of the case patients and 
15% of the control subjects spent at 
least 20 hours per week away from home 
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during the month before the case pa- 
tient’s illness. No significant differences 
were detected when these exposures 
were analyzed. 

To determine whether the increased 
use of corn syrup by case patients was 
due to their greater likelihood of receiv- 
ing corn syrup for treatment of de- 
creased frequency of BM, corn syrup 
use was stratified by frequency of BM 
during the 2-month period before onset 
of illness in the case patient. Only in- 
fants 2 months of age or older were in- 
cluded in the analysis. Among infants 
with at least one BM per day for the 2- 
month period, 44% of 9 case patients and 
13% of 47 control subjects had ingested 
corn syrup. Among those with less than 
one BM per day, 29% of 17 case patients 
and 18% of 11 control subjects had in- 
gested corn syrup. Matched analysis 
could not be done because of an insuffi- 
cient number of case patient and control 
subject pairs and triplets. 

Analysis of infants by multivariate 
linear logistic regression analysis using 
risk factors identified as significant 
(P<.05) or of borderline significance 
(P<.1) in univariate analyses is shown 
in Table 2. No significant interactions 
were detected among the variables in- 
cluded in these analyses. Breast-feed- 
ing and honey ingestion during the 
month before onset of illness were sig- 
nificant risk factors when rural or farm 
residence and consumption of corn syr- 
up were controlled. 

Separate logistic models were devel- 
oped for infants less than 2 months old 
(n=98) and 2 months of age and older 
(n= 105) so that BM pattern (less than 
one BM per day) during the 2 months 
before onset of illness could be analyzed. 
Honey was not included in these models 
because case patients and control sub- 
jects exposed to honey were divided be- 
tween the less than 2-month-old group 
and the 2-month and older group; the 
number of infants in each group was too 
small. Only rural or farm residence was 
associated with disease in the younger 
than 2-month-old group; this variable 
was not a risk factor for those 2 months 
of age or older. Breast-feeding, de- 
_ creased BM frequency, and corn syrup 
were risk factors for the 2-month and 
older group (Table 2), although de- 
creased BM frequency had only border- 
line significance (P = .072). 
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No. of No. of 
Case Control 
Modei Patients Subjects 









Modei 1 


(all infants) 
Honey 18 2 
Corn syrup 29 19 
Breast-fed 74 . 47 


Ruralfarm* 


Modal 2 
(98 infants 
<2 mo old) 

Corn syrup 24 25 


Breast-fed 
Ruralfarm 


Modei 3 
(108 infants 
22 mo old) 
Corn syrup 34 13 


Breast-fed 
Rural/farm 


Dacreased 
bowel 
movementst 








Table 2. — Multivariate Logistic Regression Analysis of Selected Risk Factors 


Odds 
Ratio 






8.3 1.7, 39.3 .007 
2.0 0.9, 4.6 .097 
3.3 1.6, 5.6 .001 


1.1 0.4, 3 888 


5.2 1.2, 22.2 024 






95% Confidence intervat P Value 




















*The inřants lived in a rural area or on a farm during the month before onset of illness. 
TThe infants had less than one bowel movement per day for at least 2 months before onset of illness. 
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To evaluate whether confounding 
was present in the multivariate logistic 
model for infants 2 months of age and 
older, we included corn syrup ingestion, 
breast-feeding, and rural/farm resi- 
dence individually with decreased BM 
frequency in separate logistic models. 
Decreased BM frequency was a signifi- 
cant risk factor in each model with odds 
ratios that varied between 3.8 and 5.3. 
The odds ratio for decreased BM fre- 





f= Case Patients 


"xs Control Subjects 


Fig 1.—Breast-feeding 
status of case patients 
and control subjects. 


quency was always greater than the 
odds ratio for the other variable. This 
suggested to us that the change in level 
of significance for decreased BM fre- 
quency in the model with all four vari- 
ables was due to inadequate power with 
a small number of case patients and con- 
trol subjects. 

The percentage of case patients and 
control subjects breast-fed by age at 
disease onset is shown in Fig 1. There 
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was a trend toward increased breast- 
feeding with increasing age among case 
patients (P=.014, x’ for linear trend). 
However, the difference between case 
patients and control subjects by 
matched analysis was not significant 
until 3 months of age (P = .05; odds ra- 
tio =4.9; 95% confidence interval = 1.0, 
24). To examine the effect of breast- 
feeding on severity of disease, we 
looked at the percentage of infants re- 
quiring ventilator assistance by age and 
breast-feeding status (Fig 2). There 
was a tendency toward greater need for 
ventilator assistance with younger age, 
but this was not significant (P = .122, x’ 
for linear trend). No marked difference 
was seen between breast-fed and non- 
breast-fed infants. 


COMMENT 


The results of this study demonstrate 
that decreased frequency of BM 1 and 2 
months before onset of illness is associ- 
ated with acquiring infant botulism. De- 
creased BM frequency has not been rec- 
ognized previously as a risk factor, 
although infants may have several 
weeks of constipation before the ap- 
pearance of other symptoms.” It has 
been difficult to determine whether con- 
stipation is a risk factor for, or a result 
of, the disease because the incubation 
period for infant botulism is unknown. 
However, epidemiologic and clinical in- 
formation suggest that the incubation 
period is less than 1 month. In this 
study, 10 infants (15%) were younger 
than 30 days of age when first seen by a 
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= All Infants 
sapa Breast-fed Infants 


=fr: Non-Breast-fed Infants 


Fig 2.—Percentage of 
infants requiring ventila- 
tor support, by age and 
breast-feeding status. 


medical person for their illness, and 1 
infant was only 6 days old. The 47 in- 


fants who had at least one BM every 3 . 


days before they were seen by a medical 
person had had this BM pattern for a 
median of only 4 days before the visit. It 
is unlikely that the 28 case patients 
(66%) at least 2 months old with de- 
creased BM frequency all had incuba- 
tion periods of 2 months or longer. 
Decreased BM frequency may be a 
sign of decreased intestinal motility, 
which could give ingested C botulinum 
spores increased opportunity for germi- 
nation and toxin production. In adults, 
decreased motility can be reflected in 
decreased stool volume,” and may con- 
tribute to the bacterial overgrowth syn- 
drome.” Decreased motility may also 
permit retrograde movement of C botu- 
linum or its toxin from the eclon into the 
ileum. In adult germ-free mice, removal 
of the cecum prevents colonization by C 
botulinum and development of botulism 
after challenge with spores.” However, 
it is thought that most toxin is absorbed 
from the small intestine, because mor- 
bidity in mice following challenge with 
spores is better correlated with the 
amount of toxin present in the small 
intestine than with the arnount in the 
colon,” and toxin injected into the colon 
of rhesus monkeys is poorly absorbed.” 
Consumption of honey continues to be 
associated with infant botulism. Unlike 
the earlier report identifying an associa- 
tion only between honey ingestion and 
disease with C botulinum type B,” both 
type A (five cases) and type B (six cases) 


disease occurred in case patients ex- 
posed to honey in this study. 

Microbiological surveys of honey 
have found that 4% to 25% of samples 
contain C botulinum spores.”” Honey 
should not be fed to infants younger 
than 1 year old, especially those youn- 
ger than 6 months old.” One of the case 
patients in this study was older than 
11.5 months at onset of illness. The in- 
fant was receiving breast milk, had had 
less than one BM per day for 6 months, 
and was fed a commercial honey-yogurt 
product during the month before devel- 
oping infant botulism. Even 1-year-old 
infants may remain susceptible to intes- 
tinal colonization and toxin production 
by C botulinum. 

An important finding of this study 
was that illness in infants younger than 
2 months old is epidemiologically differ- 
ent from that in older infants. Sources of 
C botulinum spores for the youngest 
infants are a mystery because these in- 
fants have few environmental expo- 
sures and are rarely given foods other 
than breast milk and formula. Yet, al- 
most half the reported cases of infant 
botulism in the United States occur in 
this age group. Breast-feeding was not a 
risk factor for this group, but living in a 
rural area or on a farm was associated 
with disease and reported by 40% of the 
families of case patients (Table 2), While 
it remains unclear how these infants 
came into contact with C botulinum or 
its spores, environmental contamina- 
tion by this organism may be greater in 
rural settings. 

Breast-feeding was associated with 
disease in infants at least 2 months old. 
Iliness did not appear to be less severe 
for breast-fed infants than for non- 
breast-fed infants. The severity of ill- 
ness tended to be greater in younger 
infants, whether they were breast-fed 
or not. Since maternal age and educa- 
tion and family occupational status were 
similar between case patients and con- 
trol subjects, it is unlikely that the in- 
creased risk associated with breast- 
feeding was due to socioeconomic 
factors. The increased risk with increas- 
ing age for infant botulism among 
breast-fed infants suggests that factors 
associated with breast milk may be im- 
portant. However, infant botulism is a 
rare disease’ and breast-feeding should 
be encouraged because its benefits far 
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outweigh the increased risk for infant 
botulism. 

A unifying hypothesis that would ex- 
plain the differences between infants 
ycunger than 2 months old and those 2 
months of age and older is that breast- 
fezding may prolong susceptibility to 
calonization by C botulinum. All infants 
ycunger than 2 months old may be high- 
ly susceptible to colonization by C botu- 
linum because of a poorly developed 
ar.aerobic fecal flora. Anaerobic bowel 
flora protect adult mice from coloniza- 
tion by C botulinum; pretreatment of 
the mice with metronidazole makes 
them receptive to colonization and the 
development of botulism after orogas- 
tric inoculation of C botulinum spores.” 
Significant differences in the frequency 
of isolation of Clostridium species have 
been observed between breast- and bot- 
tle-fed infants.“ Extracellular factors 
of Clostridium sporogenes inhibit 
growth and lyse C botulinum.” The 
presence of other clostridial species 
may prevent intestinal colonization by 
C botulinum. 

Corn syrup, like honey, is used as a 
sweetener for infants and to treat con- 
stipation. In a nationwide survey, 
spores of C botulinum were isolated 
from 0.5% of 961 bottles of corn syrup.’ 
Follow-up testing of corn syrup has con- 
tinued to yield “low” levels of C botuli- 
num spores.” Corn syrup use was not 
id2ntified as a risk factor in an earlier 
ecidemiologic study in California.’ 

Odds ratios for corn syrup use in our 
stidy were elevated for all infants when 
ar.alyzed in univariate and logistic re- 
gression analyses. When infants at least 
2 months old were analyzed separately, 
the association between corn syrup use 
ard development of infant botulism was 
significant. Corn syrup use was great- 
est for case patients who had at least one 
BM per day. This suggests that the in- 
creased risk for infant botulism among 
infants receiving corn syrup is not con- 
founded by the use of corn syrup to treat 
infants with decreased BM frequency. 
The data are inconclusive, and addi- 
tional studies are necessary to deter- 
mine if the use of corn syrup is a risk 
factor for infant botulism. 

Prevention of some cases of infant 
bctulism may be possible through more 
extensive educational campaigns dis- 
couraging the use of honey, Since 11 
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(79%) of 14 honey products consumed by 
case patients and control subjects in this 
study were from commercial sources, 
use of warning labels on epidemiologi- 
eally and microbiologically implicated 
food items may help prevent feeding of 
these items to infants. 

The majority of cases, however, will 
not be prevented by these measures. 
Awareness of this disease and its risk 
factors by physicians will continue to be 
important to ensure early supportive 


care and to prevent death. The diagno- . 


sis of infant botulism was considered to 
be early in most patients enrolled in this 
study; two hed mild symptoms and were 
not hospitalized. Many of the responsi- 
ble physiciars had previously cared for 
infants with this rare disease. How- 
ever, Many cases may escape diagnosis. 
All afebrile infants who develop de- 
creased ability to feed and in whom no 
other infectious cause is identified 
should have stool specimens submitted 
for culture of C botulinum and detection 
of toxin, particularly if there has been a 
change toward a less frequent BM 
pattern. | 
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® Neurologic and cognitive function in 
neurofibromatosis type 1 (NF1) were as- 
sessed in a controlled pilot study of 13 
pairs of siblings aged 6 to 27 years. One 
subject in each pair was affected with NF1, 
and the other, the control subject, was 
unaffected. Subjects with evidence of fo- 
cal central nervous system disease were 
excluded. The 13 subjects with NF1 had no 
excess of mental retardation, attention- 
deficit disorder, or specific learning disor- 
ders (using Wilcoxon’s Signed Rank Test 
and McNemar’s Test for Symmetry). 
These subjects, however, had significant- 
ly higher scores for subtle neurologic ab- 
normalities (21 vs 6) and significantly low- 
er full-scale IQ scores (94 vs 105) than 
their unaffected siblings. The IQ scores of 
the affected subjects were not clustered at 
the lower end of the scale but showed a 
slight downward shift in distribution com- 
pared with those of their siblings. In addi- 
tion, a visual-spatial orientation deficit 
was present In eight of nine affected sub- 
jects so evaluated. The findings suggest 
that subjects with NF1 have a widespread 
alteration of the brain during development 
that manifests as one or more specific 
types of neuropsychologic deficits. 

(AJDC. 1989;143:833-837) 


Accepted for publication February 14, 1989. 


From the Neuroepidemiology Branch (Drs El- 
dridge, Bien, and Myers), the Developmental and 
Metabolic Neurology Branch (Dr Denckla), the Au- 
diology Clinic (Ms Pikus), and the Biometry and 


` Field Studies Branch (Dr Dambrosia), National In- 


stitute of Neurological Disorders and Stroke; the 
Clinical Branch, National Eye Institute (Dr Kaiser- 
Kupfer); the Interinstitute Medical Genetics Clinic, 
Warren Grant Magnuson Clinical Center (Ms 
Schlesinger); the Clinical Epidemiology Branch, 
National Cancer Institute (Drs Parry and Mulvi- 
hill); and the Human Geneties Branch, National 
Institute of Child Health and Human Development 
(Dr Zasloff}, National Institutes of Health, 
Bethesda, Md. 
Reprints not available. 


AJDC—Vol 143, July 1989 


eurofibromatosis type 1 (NF 1), also 

known as Recklinghausen’s disease, 
is one of the most common single-gene 
disorders of the human nervous system; 
it affects approximately 100 000 people 
in the United States.’ The disease is 
characterized by café au lait spots, neu- 
rofibromas of the skin, and iris hamarto- 
mas (Lisch nodules).’ The skeletal, cen- 
tral nervous, and endocrine systems 
may also be involved. Cognitive dys- 
function and other developmental dis- 
abilities are said to occur in as many as 
40% of patients,” but there has been no 
rigorous, controlled neuropsychologic 
assessment af this issue. 

This article describes a pilot study 
designed to assess subtle neurologic ab- 
normalities, impaired cognitive func- 
tion, and developmental disabilities in 
NF1, with the use of unaffected siblings 
as controls. 


SUBJECTS AND METHODS 
Study Population 


Subjects with NF1 and unaffected sibling 
controls for eech were sought by mailing a 
letter to 350 local families known to the Inter- 
institute Medieal Genetics Clinie at the War- 
ren Grant Magnuson Clinical Center, Na- 
tional Institutes of Health, Bethesda, Md, 
and the Neurofibromatosis Clinic at Chil- 
dren’s Hospital National Medical Center and 
the Metropolitan Washington Chapter of the 
National Neurofibromatosis Foundation, 
Washington, DC. With their informed con- 
sent, potential subjects and available first- 
degree relatives were screened by physical 
and neurologic examination, including oph- 
thalmologic and audiologie evaluations. Ac- 
cording to criteria modified from Winter et 
al,”* affected subjects had to Lave at least 
two of the following signs of NF1, which 
could not be explained by anozher disease 
process: (1) at least five café au lait spots 0.5 
em or greater in diameter if prepubertal and 


at least six café au lait spots 1.5 cm or greater 
in diameter if older, (2) at least two cutane- 
ous or subcutaneous lumps suggestive of 
neurofibromas, (8) biopsy-proved neurofi- 
broma, (4) axillary or inguinal freckling, (5) 
Lisch nodules of the iris, (6) characteristic 
bone abnormality, such as pseudoarthrosis of 
the tibia or fibula, and (7) an affected parent 
or sibling, diagnosed by the aforementioned 
criteria. 

Siblings were excluded as controls if they 
had any of the following: (1) one or more café 
au lait spots 0.5 em or greater in diameter if 
prepubertal or 1.5 em or greater in diameter 
if older, (2) one or more cutaneous or subcu- 
taneous lumps, (3) axillary or inguinal freck- 
ling, (4) Lisch nodules of the iris, and (5) any 
bone abnormality characteristic of NF 1. Ina 
sibship in which there were two or more 
siblings who met the criteria for controls, we 
selected the sibling who was of the same sex 
as the subject and closest in age. 

To avoid selection bias, affected subjects 
were excluded if the presence of a docu- 
mented or suspected developmental disabil- 
ity, such as dyslexia, led to the diagnosis of 
NF 1. To avoid confounding factors, affected 
subjects and sibling controls were excluded if 
there was evidence by medical history or 


cranial computed tomography (CT) of a neur- 


opathologic process, such as epilepsy or brain 
tumor, or if the subject was taking medica- 
tion on a long-term basis for any reason. 


Assessment 


Neurologic function was assessed by the 
Physical and Neurological Examination for 
Subtle Signs (PANESS),” which is divided 
into the following five sections: (1) subtle 
neurodevelopmental abnormalities in gross 
and fine-motor function, (2) overflow phe- 
nomena, (3) sensory function, (4) handed- 
ness, and (5) tasks such as walking 10 paces 
heel to toe, rapid tongue wiggling, and hop- 
ping on one foot up to 30 times. These tasks 
were performed by all subjects in the same 
order and were evaluated and scored by the 
same observer. The PANESS was scored 
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from 0 (normal) to 5 (markedly abnormal). 
The neurologic assessment was completed in 
20 to 30 minutes. 

Neuropsychologic function was assessed 
by the Visual-Motor Integration Test,” the 
Facial Recognition Test,” and the Iowa 
Judgment of Line Orientation Test." Devel- 
opmental disabilities involving cognitive 
function were eva‘uated by the tests and di- 
agnostic criteria shown in Table 1. The IQ 
test selected for each subject was deter- 
mined by the age range for which it was 
normalized. The Iowa Judgment of Line Ori- 
entation Test was not administered to sub- 
jects younger than 8 years of age, since nor- 
mative data are not available for this age 
group. Each sibling of a pair was tested in the 
same room and at the same time on consecu- 
tive days. The tester had no knowledge of 
which sibling was affected, but no attempt 
was made to mask the features of NF1. The 
neuropsychologie and cognitive testing was 
completed in approximately 2'/2 hours. 


Statistical Analysis 


The Wilcoxon Signed Rank Test” was 
used to compare the neurologic and cognitive 
function assessments of the affected subjects 
and sibling controls, and McNemar’s Sym- 
metry Test™“ was used to compare their 
neuropsychologic function. 


RESULTS 


There were 91 responses to the 350 - 


letters. The responses yielded 31 sibling 
pairs of presumed affected subjects and 
presumed unaffected siblings, aged 6 to 
27 years. Eighteen of these pairs were 
excluded for the following reasons: the 
presumed affected sibling was initially 
referred for a learning disability (5 
pairs); at least one sibling had a neuro- 
logic disorder, such as epilepsy or optic 
glioma (6 pairs); one or both siblings 
were unavailable during the study peri- 
od (2 pairs); a diagnosis of NF1 could not 
be confirmed in the presumed affected 
sibling (2 pairs); or the presumed unaf- 
fected sibling had one or more café au 
lait spots (8 pairs). The remaining 18 
pairs of siblings formed the sample for 
this pilot study. 

Table 2 gives the clinical features of 
the 18 sibling pairs, The affected mem- 
ber of each pair is listed first. Abbrevi- 
ated pedigrees indicate the status of 


first-degree relatives with respect to 


NF1 and developmental disabilities. 
Seven sibling pairs were of the same 
sex. With the exception of the siblings of 
pair 5, who were black American, all 
sibling pairs were white. The affected 
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Table 1.—Definition of Developmental Disabilities 


Diagnostic 
Category 


Low cognitive 
functian 


Spoken 
languege 
disorder 


Evaluation of Language 


Reading 
disability 
(dyslexia) 


Reading Level 
Other learning 
disability 


Attentior-deficit 
disordar 


Test or Rating Instrument 


Wechsler Intelligence Scale for 
Children—Revised (WISC-R)}? 
and Wechsler Adult Intelligence 
Scale—Revised (WAIS-R)** 


Boston Naming Test, Clinical 


Function,’ and Token Test’: 


WISC-R or WAIS-R, Gray Oral 
Reading Test (GOR),'” Wide- 
Range Achievement Test 
{WRAT}, © and Grade Equivalent 


WRAT — Math and WRAT—~Spelling 


Examiners Rating, Conner's Rating 
Scale for Parents, Halstead- 
Reitan Trails, A/B Subtest, Digits 


Diagnostic Criteria 
or Threshold 


Full-scale 1Q <80: 70-79 indicates 
borderline mental retardation; 
50-69, mild mental retardation 


>1 SD below mean for age 


Full-scale KQ 80-114, reading scores 
not at grade level, and reading 
quotient (RQ) <80 (RQ indicates 
reading age* divided by mental 
age); or Full-scale IQ =115 and RQ 
<80 (RQ indicates reading age 
divided by chronologic age} 


Math quotiant (MQ) or spelling 
quotient (SQ) <0.80 (MQ or SQ as 
for RQ above) 


Four or mere “fail-for-age” points 
(range, 0-9 points) as sum of 
failures across ratings and tests 


Forward for Age, Digits Backward 
for Age, Cancellation of Repeated 
Target Symbols, and Performance 


Tests “592” and “LIF 





*Reading age was derived from the mean of GOR and WRAT, unless GOR was at or above the 
expected grade-equivalent reading level, in which case the GOR value was used as the reading age. 

+Point range is as follows: Examiner's Rating, 0-1; Parent's Rating, 0-2; Trails, 0-1 for each of two 
tests; Digits Forward, 0-1; Digits Backward, 0-1; “592,” 0-1; and “LIF,” 0-1. This definition, developed 
for research purposes, is more stringent in its addition of assessment okservations than are DSM-HI or 
DSM-III-R criteria and was based on consultations with Judith Rapoport, MD, Chief, Child Psychiatry 
Branch, Nat onal Institute of Mental Health, Bethesda, Md. 


rnember of pair 7 had had pseudoarthro- 
sis of the tibia, and the affected member 
cf pair 12 had asymmetry of the jaw. 
The head circumference of the affected 
siblings tended to be large; it was at or 
above the 90th percentile in 8 of the 
subjects. Only in pair 8 was the head 
circumference of the unaffected sibling 
relatively larger than that of the 
affected sibling. Probable or possible 
developmental disabilities, including 
non-right-handedness,” were present 
in first-degree relatives without neuro- 
fibromatosis in 10 of the 18 families. 
There was a. significant difference 
(P<.0001, Wileoxon’s Signed Rank 
Test) in the mean total score (+SD) on 
the PANESS between affected subjects 
(21.5+12.8) and controls (5.6+8.6), 
with a median of 16 and 5, respectively 
(Figure). On average, affected subjects 
showed more abnormalities than con- 
trols on all five sections of the examina- 
tion, but motor abnormalities involving 
station, balance, and gait accounted for 
nearly two thirds of the total score of th 
affected subjects. 
There was also a significant dif- 
ference (P<.0001, Wilcoxon’s Signed 
Rank Test) in mean full-scale IQ 


score (+ SD) between affected subjects 
(98.9+ 11.7) and controls (105+ 13.8), 
with a median of 96 and 104, respec- 
tively (Figure). The IQ scores of the 
affected subjects were not clustered in 
the subnormal range but tended to be 
slightly but consistently shifted down- 
ward compared with the scores of the 
unaffected siblings. With the exception 
of pair 1, the controls scored higher than 
the affected subjects on the verbal and 
performance IQ test (Table 2). The af- 
fected sibling of pair 1 was a 10-year-old 
boy with mathematical skills in the 
normal range, but his 16-year-old 
unaffected sister met the criteria for a 
specific learning disability in math- 
ematics. 

Five of the affected subjects under- 
went CT scanning of the brain. The af- 
fected member of pair 9, who scored the 
highest for naurologic abnormalities, 
had a normal CT scan, and none of the 
other scans showed changes suggestive 
of a tumor or dilated ventricles.” 

Only one of the three measures 
of neuropsychologie function distin- 
guished affected subjects from controls, 
namely, the Iowa Judgment of Line Ori- 
entation Test. In this test of visual-spa- 
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Table 2.—Clinical Features, Family History, IQ, and Developmental Disabilities* 


Clinical Features 








SS a ee ee ae me 1Q Parent's 
Café m Employ- 
Pair au Lait Neuro- Freck- Lisch Head Size, Family Per- ment Developmental 
Sex/Age,y Spots fibromas lingt Nodulesł Percentile History Verbal formance Full Scale Code Disability 
1 
M/10 >6 0 Yes Yes >97 a,b 105 111 108 { None 
F716 0 0 No No >97 pan 94 117 104 OLD (M) 
2 
M/6 >6 3 No No 90-97 =e 101 106 103 à None 
F/8 0 0 No No 25-50 116 121 121 None 
3 
F/6 >6 0 Yes ? 25-50 b 98 93 96 4 None 
F/8 0 0 No No 25-50 Sees 106 120 113 None 
4 
M/27 >6 >10 Yes Yes >97 pack 90 106 96 å Dyslexia, OLD (M,S) 
M27 0 0 No No 50-75 98 108 102 OLD (M,S) 
5 
M/20 >6 2 No No >97 77 85 78 Low cognitive function, 
a non-R, and possible 
2 ADD 
FAI5 0 0 No No 75-90 79 85 80 Non-R, OLD {M), 
possible SLD, and 
possible ADD 
6 
FAS >6 1 Yes ? 75-90 b 84 108 94 Dyslexia, non-R, and 
as ate 2 OLD (M,S) 
F/18 1 (<1 em) 0 No No 75-90 101 106 104 Dyslexia and OLD (M,S) 
7 l . 
F/10 >6 ` 0 Yes Yes 75 107 102 105 Dyslexia, non-R, and 
5 OLD (S) 
F/14 0 0 No No 50-75 c 119 121 123 None 
8 
M/10 >6 1 Yes Yes 75-90 a 95 109 1014 Dyslexia, OLD (M,S), 
E l 3 and possible SLD 
M/12 0 0 No No 90 113 126 121 Non-R 
9 
M/7 >6 1. Yes No 75-90 at 96 75 85 : Possible SLD 
F/14 0 0 No No 75-90 108 106 109 None 
10 os 
M/10 >6 4 No Yes >97 62 75 68 Low cognitive function, 
d non-R, and possible 
F42 © 0 0 No No 50-75 78 88 81 Possible SLD 
11 
M/16 >6 1 Yes Yes >97 d 92 91 91 OLD (M,S) and possible 
M/14 0 0 No No 75-90 86 108 96 ADD and OLD (M,S) 
12 f 
M/21 >6 0 Yes Yes >97 a EI 96 118 106 í Non-R and OLD (M,S) 
MA9 0 0 No No 25-50 101 124 112 Dyslexia and OLD (S) 
13 Í 
M/14 >6 0 Yes ? 90-97 on 88 93 90 5 Non-R and OLD {M) 
FA2 1 (<0.3 cm) 0 No No 25-50 103 98 101 Possible SLD 


*Non-R indicates non-right-handed; ADD, attention-deficit disorcer; OLD (M,S), cther learning disorder (mathematics and spelling); and SLD, spoken 
language disorder. For family history (pedigree), a solid square or circle indicates an effected person, and a c within a square or circle indicates a contro! 
subject; an a indicates non-R; b, possible dyslexia; c, possible ADD; d, OLD; and e, p-obable dyslexia. Pair 4 includes fraternal twins. Parent employment 
codes are as follows: 1 indicates professional and 7, laborer. 

tin axillary or inguinal areas. 

+Question mark indicates an inconclusive examination. 
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Subtle Neurologic Full-Scale IQ 
Disability Score 
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10 i 120 
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Subtle neurologic disability and full-scale IQ 
in 13 subjects with neurofibromatosis type 1 
(Recklinghausen’s disease) and 13 unaf- 
fected sibling controls. Solid symbols indicate 
affected subjects; open symbols, unaffected 
subjects; squares, males; and circles, fe- 
males. Number in relation to symbol is the 
number of the sibling pair as listed in Table 2. 
Vertical axis on the left is the neurologic dis- 
ability score, as determined by total number 
of points on the Physical and Neurological 
Examination for Subtle Signs’ of develop- 
mental neurologic abnormalities. 


tial ability, the subject predicts the an- 
gle that would be produced if two 
separate lines were to intersect. The 
test was performed by the nine sibling 
pairs who were at least 8 years old, the 
minimum age for which the test is nor- 
malized. Eight affected subjects and 
one unaffected subject scored in the de- 
ficient range (P<.025, McNemar’s 
Symmetry Test plus correction factor), 
and one affected subject scored in the 
superior range. 

Actual or suspected developmental 
disabilities involving cognitive function 
were found in 10 affected subjects and 8 
controls (Table 2). The affected subjects 
had no apparent excess of low cognitive 
function, specific learning disorders, or 
attention-deficit disorder compared 
with their sibling controls. Because 
most learning disabilities show a male 
preponderance,” we inspected the re- 
sults for males with NFI and male con- 
trols. Among the 10 males with NFI, 
there were 2 subjects with dyslexia, 5 
subjects with other learning disorders, 
and 3 subjects with possible attention- 
deficit disorder. Among 4 male controls, 
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there was 1 subject with dyslexia, 3 
with other learning disorders, and 1 
with attention-deficit disorder. 


COMMENT 


Reduced cognitive function did not 
seem to be present in either of the two 
subjects described in Von Racklinghau- 
sen’s original report.” About subject 1, 
he commerted, “Apart fror. a great at- 
traction to the male sex, she exhibited 
nothing unusual in her mental sphere”; 
and of subject 2, he noted, “His intelli- 
gence did not seem exceptional, nor on 
the other hand below average.” Subse- 
quent reports, however, often men- 
tioned an association between Reckling- 
hausen’s disease and reduced cognitive 
function. 

In the extensive Michigan study,‘ in 
which patients with neurofibromatosis 
were ascertained from multiple medical 
sources, a mean IQ of 45 was found in 20 
institutionalized patients compared 
with a mean IQ of 77 in 15 of 208 nonin- 
stitutionalized patients for whom such 
data were available. In patients with 
neurofibromatosis ascertained through 
Australian hospitals,’ mental retarda- 
tion was reported in 11 (14%) of 78 chil- 
dren. A later study’ suggested that oth- 
er developmental disabilities are also 
common in this disorder. 

A review of previous studies showed 
one or more of the following limitations: 
(1) minimal criteria for the diagnosis of 
NF 1 were not stated, and subjects with 
other conditions sharing sorne features 
of this form of neurofibrometosis, such 
as bilateral acoustic neurofibromatosis 
(NF2), may have been included; (2) the 
presence o- a focal neurologic process 
that could produce a selective neurolog- 
ie or cognitive defect was noz ruled out; 
(3) the selection of subjects was proba- 
bly biased toward those with neurologic 
and cognitive handicaps since, in most 
studies, subjects were ascertained 
through hospitals rather than popula- 
tion sampling; and (4) the results of sub- 
jects were compared with historical val- 
ues from tke general population rather 
than with results from concurrent con- 
trols, without.regard to social and envi- 
ronmental factors that can influence in- 
telligence and educational achieve- 
ment.” 

Perhaps because the current study 
specifically addressed the limitations of 


previous studies, it was able to identify 
consistent neurologic and cognitive al- 


= terations in NF 1. In addition, because 


the study was conducted at one center, 
all 18 sibling pairs were assessed by the 
same investigators. Nevertheless, our 
study has its limitations, one of which is 
the likelihood of bias in ascertaining 
families with suitable sibling pairs. Sub- 
jects were recruited by a letter deserib- 
ing the neurologic and neuropsychologic 
focus of the study, and families with 
children perceived to have problems in 
these realms megy have been more likely 
than others to respond. To overcome 
this tendency, we excluded the five sub- 
jects in whom evaluation for a develop- 
mental disability led to the diagnosis of 
NF 1. Also, some controls who had no 
clinical signs or symptoms of the disease 
may still carry the NF1 gene, which will 
become manifest later; however, in a 
previous survey,” all affected children 
exhibited some skin manifestations by 
age 5 years. 

Another possible criticism of our 
study is that an intracranial mass or 
other focal neurologic process could 
have been missed in any of the eight 
subjects with NF'1 who did undergo CT 
scanning. Furthermore, neuropsycho- 
logic testing tock as long as 21/2 hours, 
which required considerable motivation 
of the subjects, particularly for the 
young ones anc those with attention- 
deficit disorder. Still, the tester had 10 
years of experience in testing young age 
groups. 

It is also possible that the develop- 
mental disabilities in our study occurred 
to excess in the relatives who did not 
have NF1. If NF1 is associated with 
developmental disability and if assorta- 
tive mating for such dysfunction exists, 
developmentally disabled persons may 
be more likely to mate with other devel- 
opmentally disasled persons. However, 
our use of sibling controls with the same 
biologic parents as affected subjects 
should permit cistinction between de- 
velopmental disabilities resulting from 
familial influences and those attribut- 
able to the NF1 gene itself. 

A final limitation of our study is the 
small sample size. Because of the rigor- 
ous selection criteria, only 13 sibling 
pairs from the initial sample of 31 pairs 
were tested. Thus, only large differ- 
ences would achieve statistical signifi- 
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i cance, In each sibling pair, the affected 


-member had more neurologic abnormal- 
| ities than did the unaffected member. 







The abnormalities were subtle and 
chiefly involved axial coordination, sta- 
tion, and gait. The instrument em- 


<- ployed, the PANESS, did not discrimi- 
mate absolutely between affected and 
: unaffected subjects, since some unaf- 
< fected ones had a slightly higher exam- 


‘ination score than some with NF1. 
Although the significance of subtle neu- 
rologic signs involving voluntary move- 
ments has been debated,” their repro- 
_ducibility has recently been validated,” 
-and their usefulness as predictors of 


<: such neurologic disorders as Hunting- 


ton’s disease has been demonstrated.” 
Although the mean full-scale IQ score 


_ was significantly lower in the siblings 
"with NF1, a specific cognitive deficit did 


- not seem to be a factor. However, af- 
-fected males tended to score higher on 
the performance IQ scale than on the 


. verbal IQ scale (seven scored higher, 


~ one scored lower, and one scored equal 


ae on both scales). In addition, the neuro- 


logic assessment score did not predict 
the full-scale IQ score for affected 
subjects. 

Alteration in visual-spatial function 
may be a feature of NF1, and one with 
clinical consequences. This finding was 
the only major neuropsychologie abnor- 
mality in our study and was also in a 
recent. study of children attending a 
~ Jearning disorders clinic,” in which re- 
< lated test instruments demonstrated vi- 
<=- sual-motor disability in 12 (56%) of 23 
- children with NF1 but in only 18 (6%) of 
297 clinic controls. 

Although certain neurologic deficien- 
cies and one specific cognitive deficit 
were characteristic of NF1, the affected 
subjects had no significant excess of 


` cognitive developmental disabilities 


_ (Table 1) compared with their unaf- 
-fected siblings. Of the 10 affected sib- 


n lings who had one or more developmen- 


-tal disabilities, 6 were not right-handed. 
-Ofthe 13 unaffected siblings, 2 were not 
__ right-handed and 8 had one or more de- 

-velopmental disabilities. In all, 30 of 64 
_ persons in these 13 families had clinical 
©- evidence of developmental! disabilities. 
_. This frequency appears high, but addi- 





“AJDC—Vol 143, July 1989 


tional studies are needed for clarifica- 
tion. There also does not seem to be a 
specific developmental disability that is 
characteristic of NF1. 

What underlies the mild but consis- 
tent neurologic and cognitive alter- 


ations? The one relevant study,” an au- 


topsy report, compared the brains from 
10 adults with NF 1 and 5 controls. Some 
brains from those with NF1 had abnor- 
mal collections or nests of neurons deep 
in the white matter, as well as distorted 
cortical architecture with polymicro- 
gyria and abnormal cortical layering, 
perhaps resulting from abnormal mi- 
gration of precursor neuronal cells from 
the neural crest. Further evidence for 
widespread alteration of the brain in 
NF 1 comes from the observation of our 
study and others’ that head circumfer- 
ence is often increased. 


Mary Ann Wilson, chapter president, and the 
members of the Metropolitan Washington Chapter 
of the National Neurofibromatosis Foundation en- 
couraged this study and participated in it, and Ken- 
neth Rosenbaum, MD, provided the families who 
were attending the Neurofibromatosis Clinic at 
Children’s Hospital National Medical Center. B. J. 
Hessie and Carolyn Collins provided editorial 
assistance. 


References 


1, Eldridge R. Clinical neurogeneties: needs 
versus resources. Neurology. 1980;30:860-863. 

2. National Institutes of Health Consensus De- 
velopment Conference. Neurofibromatosis, confer- 
ence statement. Arch Neurol. 1988;45:575-578. 

3. Cole WG, Myers NA. Neurofibromatosis in 
childhood. Aust NZ J Surg. 1978;48:360-365. 

4. Crowe FW, Schull WJ, Neel JV. A Clinical, 
Pathological, and Genetic Study of Multiple Neu- 
rofibromatosis. Springfield, Nl: Charles C Thomas 
Publisher; 1956. 

5. Fienman NL, Yakovac WC, Neurofibromato- 
sis in childhood. J Pediatr. 1970;76:339-346. 

6. Rubenstein A, Wallerstein R, Aron A, Wal- 
lace 8. Lack of correlation of megalencephaly with 
learning disability in disseminated neurofibromato- 
sis. Am J Hum Genet. 1985;37:AT4. 

7, Samuelson B, Axelsson R. Neurofibromato- 
sis: a clinical and genetic study of 96 cases in Goten- 
burg, Sweden. Acta Derm Venereol (Suppl) 
Stockh. 1981;95:67-71. 

8. Winter RB, Moe JH, Bradford DS, Lonstein 
JE, Pedras CV, Weber AH, Spine deformity in 
neurofibromatosis: a review of 102 patients. J Bone 
Joint Surg Am. 1979;61A:677-694. 

9. Denckla MB. Revised neurological examina- 
tion for subtle signs. Psychopharmacol Bull. 
1985;21:773-800. 

10. Beery KE, Buktenica A. Developmental 
Test of Visual-Motor Integration. Chicago, Il: Fol- 
lett Press; 1967. 

li. Benton AL, Hamsher KD, Varney NR, 
Spreen O, Contributions to Neu europsychological 
Assessment: A Clinical Manual. New York, NY: 
Oxford University Press Inc; 1983:30-438, 44-54. 


„rating scales. J Abnorm Child Psychol. 1978:6:221- 


Neurofibromatosis Type 1 —Eldridge etal 

















12. Wechsler D. Wechsler Intelligence Scale fo 
Children. New York, NY: Psychological: Co 
1949. z 
13. Wechsler D. Wechsler Memory Scale. Ne 
York, NY: Psychological Corp; 1945. 

14. Borod JC, Goodglass H, Kaplan E. Norma 
tive data for the Boston diagnostic aphasia exa 
nation, parietal lobe battery, and Boston naming’ 
test. T Clin Neuropsychol. 1980;2:209-216, co 

15. Semel-Mintz E, Wiig EH. Clinical Evaiua-. 
tion of Language Functions (Diagnostic Battery) 
(CELF). Columbus, Ohio: Charles E Merrill Pub 
lishing Co; 1982. 

16. DiRenzi E, Vignolo LA. The token test: sen- 
sitive test to detect receptive disturbances in apha- - 
sia. Brain. 1962:85:665-678. 

17. Gray WS. Gray Oral Reading Test. India-. 
napolis, Ind: Bobbs-Merrill Co Inc; 1967. . 

18. Jastak JF, Jastak SR. The Wide-Rang 
Achievement Test. Wilmington, Del: Guidance AS: 
sociates; 1965. E 

19. Goyette CH, Connors CK, Ulrich RF: Noe 
mal data on revised Connors parent and teacher. 


20. Reitan RM. Validity of the trail-making test. 
as an indicator of organic brain damage. Pereept 
Mot Skills. 1958:8:271-276. ae 

21. Rudel RG, Denckla MB, Broman 8. Rapid. 
silent response to repeated target symbols by dys- 
lexic and non-dyslexic children. Brain Lang. 
1978;6:52-62. ae 

22, Armitage P. Statistical Methods in Medical... 
Research. Boston, Mass: Blackwell Scientific Pube oo 
lications Inc; 1971. 

23. Bishop V, Fienberg SE, Holland PW. Dis- 
crete Multivariate Analysis: Theory and Practice) | 
Cambridge, Mass: Massachusetts Institute of). 
Technology Press; 1975. 

24. Miller RG. Simultaneous Statistical Infer a. 
ence, 2nd ed. New York, NY: Springer-Verlag NY 
Ine; 1981. : 

25. Gesehwind N, Galaburda AM. Cerebral la 
teralization: biological mechanisms, associations ao 
and pathology: a hypothesis and program for res =o 
search. Arch Neurol. 1986;42:428-459, 521-552, 
634-652, E 

26. Patronas NJ, Zelkowitz M, Levin K. Vem ie 
tricular dilation in children with neurofibromatosis, | 
J Comput Assist Tomogr. 1982;6:598-600, : 

27. Von Recklinghausen F. Ueber die multipten. ae 
Fibrome der Haut und ihre Beziehung zu den mal- 
tiplen Neuromen. Berlin, Germany: August. 
Hirschwald; 1882. ma 

28. Broman S, Bien E, Shaughnessy P. Cow- 
Achieving Children: The First Seven Years, Bis- 
dale, NJ: Lawrence Erlbaum Associates: 1985114: 

29. Whitehouse D. Diagnostic value of the café : 
au lait spot. Arch Dis Child. 1966:41:316-319. 

30. Tupper DE. The issues with ‘soft signs. In 
Tupper DE, ed. Soft Neurologic Signs. New York. 
NY: Grune & Stratton; 1987:1-18. Me 

31. Goldstein PC, Tupper DE. Quantitative and. 
qualitative measurement of subtle neurobehavioral 
deficit. In: Tupper DE, ed. Soft Neurologie Signs. | 
New York, NY: Grune & Stratton; 1987:45-69. =- 

32. Folstein SE, Leigh RJ, Parhad IM, Folstein 
MF. The diagnosis of Huntington's disease. Neu- . 
rology. 1986;36:1279-1283. ; 

33. Eliason MJ. Neurofibromatosis: implications | 
for learning and behavior. Dev Behav Pediatr. 
1986;7:175-179. | 

34. Rosman NP, Pearce J. The brain in multiple 
neurofibromatosis (von Recklinghausen’s disease): . 
a suggested neuropathological basis for the associ- - 
ated mental defect. Brain. 1967;90:829-838, 































ynnaught 
TP Special 
vice 








Dependable Delive 
Setvice T 


Just dial toll-free 
1-800-VACCINE 
(1-800-822-2463) 
from 8AM to 8PM 





Temperature-controlled 
Shipping 

Product integrity ensured 

on a year-round basis 


through special temperature 
indicator and insulated 


packaging 





Meterials m, 


Vaccine Monitoring Kit 

to simplify compliance 

with the National 

Childhood Vaccine Injury Act 





” CONNAUGHT 
LABORATORIES, INC. 


acialist in vaccines and biologicals 


pe : en 


V a wate 4 
y pe gupa a a ‘GRAS pas oe 
at oa e aai ~ T 


SEAT 


pte HER ere 
ites ne ee eae 





BUILDING BLOCKS FOR 
CHILDREN’S HEALTH 


Connaught DTP Vaccine 


(Diphtheria and Tetanus Toxoids 
and Pertussis Vaccine, Adsorbed, USP) 





















Dedicated to the research, development, 
manufacture and distribution of vaccines 
and biologicals, Connaught Laboratories 
ensures a consistently high level of product 
quality and purity while maintaining a 
competitive price in the marketplace. 
Connaught DTP Vaccine — 

quality built upon product and service. 


ALSO AVAILABLE: 


Diphtheria and Tetanus 
Toxoids Adsorbed USP (DT) 


Please see brief summary of 
prescribing information on following 
page before prescribing DTP vaccine. 


© 1988 Connaught Laboratories, Inc. 
Swiftwater, Pennsylvania 18370 


Dinter 





_. Current | 





BRIEF SUMMARY 
<» Before prescribing, please consult the complete package circular. 
“INDICATIONS AND USAGE: For active immunization of infants and children to age 7 years against 


‘diphtheria, tetanus and pertussis { ing chough) simultaneously. DTP is recommended for 
- primary immunization of infants and children up to 7 years of age. However, in instances where the 
` pertussis vaccine component is contraindicated, or where the physician decides that pertussis 
voxcine is not to be administered, Diphtheria and Tetanus Toxoids Adsorbed (For Pediatric Use) 


should be used. Immunization should be started at 6 weeks to 2 months of age and be completed: 


-before the seventh birthday. 


CONTRAINDICATIONS: Persons 7 years of age and older must NOT be immunized with Pertussis | 


: sage i contraindications. 

< 1. Allergic hypersensitivity to any component of the vaccine. 

) 2 Fever of 40.5°C (105°F) or greater within 48 hours. 

«3. Collapse or shock-like state (hypotonic-hyporesponsive episode) within 48 hours. 


4. Persisting, inconsolable crying lasting 3 hours or more or an unusual, high-pitched cry — 


“occurring within 48 hours. 
5, Convulsion{s) with or without fever occurring within 7 days. 
--§ Encephalopathy occurring within 7 days; this includes severe alterations in consciousness with 
- generalized or local neurologic signs. 
~The presence of a neurologic condition characterized by changing developmental or neurologic 
“ findings, regardless of whether a definitive diagnosis has been made, is also considered an absolute 
contraindication to receipt of pertussis vaccine, because administration of DTP may coincide with 
OF possibly even aggravate manifestations of the disease. Such disorders include uncontrolled 
__ epilepsy, infantile spasms, and progressive encephalopathy. 
> Yse of this product is also NE A if the child has a personal or family history of o 
Seizure disorder. However, the ACIP does not accept family histories of convulsions or other central 
nervous systern disorders as contraindications to is vaccination. 
«fT IS ALSO A CONTRAINDICATION TO ADMINISTER DTP TO INDIVIDUALS KNOWN TO BE 
SENSITIVE TO THIMEROSAL. IN ANY CASE, EPINEPHRINE INJECTION (1:1000) MUST BE IMMEDI- 
“ATELY AVAILABLE SHOULD AN ACUTE ANAPHYLACTIC REACTION OCCUR DUE TO ANY COMPO- 
~ NENT OF THE VACCINE. 
Elective immunization procedures should be deferred during an outbreak of polioryelitis. 


WARNINGS: This vaccine must NOT be used for immunizing persons 7 years of age and older. 
<= WMMUNIZATION SHOULD BE DEFERRED: DURING THE COURSE OF ANY ACUTE TE ILLNESS THE 

OCCURRENCE OF ANY TYPE OF NEUROLOGICAL SYMPTOMS OR SIGNS, INCLUDING ONE OR MORE 
CONVULSIONS (SEIZURES) FOLLOWING ADMINISTRATION OF THIS PRODUCT IS AN ABSOLUTE 
CONTRAINDICATION TO FURTHER USE. USE OF THIS PRODUCT:IS ALSO CONTRAINDICATED IF THE 
CHILD HAS A PERSONAL OR FAMILY HISTORY OF A SEIZURE DISORDER. 
<THE PRESENCE OF ANY EVOLVING OR CHANGING DISORDER AFFECTING THE CENTRAL NER- 
~ VOUS SYSTEM IS A-CONTRAINDICATION TO ADMINISTRATION OF DTP REGARDLESS OF WHETHER 
THE SUSPECTED NEUROLOGICAL DISORDER IS ASSOCIATED WITH OCCURRENCE OF SEIZURE 
ACTIVITY OF ANY TYPE. 

The administration. of DTP to children with proven or suspected underlying neurological 
disorders, must be decided on an individual basis. Please refer to ACIP recommendations for the 


following categories of patients: 
A —* ef unimmunized who are suspected of having underlying neurologic disease. 
ee associated with DTP. 


A aieh immunized chidren with neurologic events occurring between doses. 
4. Infants ond children with stable neurologic conditions. | 
5. Children with resolved or corrected ic disorders. 

immunosuppressive therapies, including irradiation, antimetabolites, alkylating agents, cytotoxic 
drugs, ond corticosteroids (used in greater than physiologic doses), may reduce fhe immune 
response to vaccines. Short-term {less than 2 weeks} corticosteroid therapy or intra-articular, 
bursal, or tendon inj ions with corticosteroids should not be immunosuppressive. Although no 
specific Studies wi 


therapy for one month, otherwise, the patient should be vaccinated while still on therapy. 


Persons receiving immunosuppressive therapy, a. recent injection of immune globulin, or having. 


an celal disorder, may not generate on _pceuate. immunologic response to the DTP 


B should not be given to infants or children with ony coagulation disorder that would 
i Controindicate intramuscular injection, unless the p tential. benefit clearly outweighs the risk of 
: The simultaneous administration of DTP, orat po rus vaccine (OPV), and/or measies-mumps- 
-rubella vaccine (MMR) has resulted in seroconversion rotes and rates of side effects similar to 
< those observed when the vaccines are administered separately. Please refer to ACIP 
< recommendations. l 





5 GENERAL 
Epinephrine injection (1:1000) must be corn oike should on acute anaphylactic reaction 
occur due to any component of the vaccine. 
-< Prior to an injection of any vaccine, all known precautions should be token to prevent side 
_feactions. This includes a review of the patient's history with respect to possible sensitivity and any 
= previous adverse reactions to the vaccine or similar vaccines (see CONTRAINDICATIONS), and a 
of the literature concerning the use of the vaccine under consideration. 
7 eect af vaccine should be vigorously shaken to ensure a proper suspension of the antigen 
i hNont.. 
Special care should be taken to ensure that the injection does not enter o blood vessel. 
A separate sterile syringe and needle or a sterile disposable unit should be used for each 
individual so fo prevent transmission of hepatitis or other infectious agents from one person to 
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pertussis vaccine are available, if immunosuppressive therapy will be 
discontinued shortly, it would be reasonable to defer immunization until the patient has been off © 


Connaught L DIP Vaccine 


(Diphtheria and Tetanus Toxoids 
and Pertussis Vaccine, Adsorbed, USP) — 


ADVERSE REACTIONS 
Not all adverse events following administration of DTP ore causally related to DTP voccine. 
Adverse reactions which may be local and include pain, erythema, heat, edema and induration 
with or without tenderness, are common after the administration of vaccines. containing diphtheria, 
tetanus, TEn o Some data suggest that febrile reactions are more likely to occur in 
those who have such responses after prior doses. However, these observations were 
not noted by Barkin, RM., et al. Occasionally, o nodule may be palpable at the injection site of 
adsorbed | for several weeks. Sterile abscesses at the site of injection have been reported 


(6-10 per million doses). 


Mild systemic reactions, such as fever, drowsiness, fretfuiness, and anorexia, occur quite 
frequently. These reactions are significantly more common following DTP than foliowing DT, are 
usually self-limited, and need no therapy other than, ps, symptomatic treatment (eg. 
antipyretics). Rash, allergic reactions, and respiratory < ifficulties, including apnea, hove been 


Moderate to severe systemic events, a bt soba acct alii dest persistent, 
inconsolable crying lasting 3 hours or more, unusual high-pitched crying, collapse, or convulsions, . 
occur relatively infrequently. More severe neurologic complications, such as a convulsion 
or an encephalopathy, occasionally fatal, have been reported to be associated with DTP 
administration. 

Approximate rates for adverse events following receipt of DTP vaccine (regardless of dose 
number in the series) are indicated in Table 1. 


TABLE 1. Adverse events occurring within 48 hours of DTP immunizations | 


Event Frequency * 
Local 
Redness 1/3 doses 
Swelling 2/5 doses 
Pain 1/2 doses 
Mild/moderate systemic 
Fever >38°C (100.4°F) 1/2 doses 
Drowsiness 1/3 doses 
Fretfulness 1/2 doses 
Vomiting 1/15 doses 
Anorexia 1/5 doses 
More serious systemic 
Persistent, inconsolable crying 
(duration 23 hours) 1/100 doses 
High-pitched, unusual cry 1/900 doses 
Fever 2-40.5°C (=> 105°A) 1/330 doses 
Collapse (hypotonic-hyporesponsive 
episode) 1/1,750 doses 
Convulsions i 
(with or without fever) 1/1,750 doses 
Acute encephalopathyt 1/110,000 doses 
Permanent neurologic deficitt 1/310,000 doses 


*Number of adverse events per total number of doses regardless of dose number in DTP series. 
tOccurring within 7 days of DTP immunization. 

The frequency of local reactions and fever following DTP vaccination is significantly higher with 
increasing numbers. of doses of DTP, while other mild to moderate systemic. reactions eg. } 
fretiuiness, vomiting) are significantly less frequent. if local redness of 2.5 cm or greater occurs, the 
likelihood of recurrence after another DTP dose increases significantly 

Although there are uncertainties in the reported studies, recent dato suggest that infonts and 
young children who have had previous convulsions (whether febrile or nonfebrile) are more likely to 
have seizures following DTP than those without such histories. . 

Rarely, an reaction (i.e, hives, swelling of the mouth, difficulty breathing, hypoten- 
sion, or shock) has been reported after receiving preparations containing diphtheria, tetanus, 
and/or pertussis antigens 
: Sudden infant death sy syndrome (SIDS) has occurred in infants following administration of DTP. A 

rge case-control. study of SIDS in the United States showed that receipt of DTP was not causally 
arb to SIDS. it should be recognized that the first three primary immunizing doses of DTP are 
usually administered to infonts 2-6 months old and that approximately 85% of SIDS:cases occur at 


ages 1-6 months, with the e peak incidence occurring at 6 weeks-4 months of age. By chonce alone, 


some SIDS victims can be- to have recently received vaccine, -== 
Onset of infantile spasms has occurred in infants w ho hove recevitly received DTP or DT. Analysis 
of data from the NCES on children with infantile spasms showed that receipt of DTP or DT was not 


causally related to infontile spasms. The incidencé: of onset of infantile spasms increases at 3-9 


months of age, the time period in which the second and third doses of DTP are generally given, 
Therefore, some cases of infantile spasms can be expected to be related by chance alone to recent 
receipt of DTP. 
of Adverse Everts 
Reporting by parents and patients of all adverse events occurring within 4 weeks of antigen 
administration should be encouraged. 
The following illnesses have been r 


nerve, paralysis of the recurrent nerve, accommodation: paresis, and EEG isturbances with 


encephalopathy in the differential diagnosis of polyrodiculoneurcpathies following administration 
of a vaccine containing tetanus toxoid, tetanus toxoid shouid be considered as a possible efiology. 
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eported as temporally associated with the vaccine; neurologi- a 
cal complications including cochlear lesion, brachial plexus neuropathies, paralysis of the radial 
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A 10-year-old girl was brought to the 

pediatric emergency department 
after a falling 120 x 240-em sheet rock 
pinned her chest against a wall. She 
complained of chest pain and coughed 
up a teaspoonful of bright-red sputum. 
Her respiratory rate was 22/min. She 
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had no fever or cyanosis. The physical 


examination was remarkable only for 
mild ecchymosis and costochondral 
tenderness over the right infracla- 
vicular region and decreased breath 
sounds over the anterior right upper 
portion of the chest. Her history and 
family history were normal. Her 
growth and development were normal. 
She has always resided in New York 
City, with the exception of a 1-month 
visit to Ecuador 6 years earlier. There 
was no known exposure to tuberculosis 
or other infection. 

A chest roentgenogram was ob- 
tained in the emergency department 


Figure 1. 





(Fig 1) and a computed tomographic. _ 
examination was performed the fol- 
lowing day (Fig 2). Results of a 
complete blood cell count and arterial _ 


blood gas and liver function test rë- 


sults were normal. Creatine phospho- 


kinase level was initially elevated to - 


275 U/L (100% CK-MM). Purified pro- 
tein derivative was nonreactive, but 


her father developed a 20-mm indura- | 


tion in 48 hours. The father’s chest 


roentgenogram was normal. Sputum a 
or blood cultures yielded no patho- 
gens. No acid-fast bacilli were found: 


in bronchial washings and none grew _ 
in the subsequent cultures. ne 
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Denovement and Discussion 





Traumatic Pulmonary Pseudocyst . 


Fig 1.—Two cavities (C) and surrounding areas of increased density are present in the right upper 
lobe. The wall of the larger and medially located cavity is mostly thin (arrow). The inner surfaces of 


the cavities are smooth. 


Fig 2.— Top, Computed tomographic scan at the level of the aortic arch shows two cavities (C) in 
the right upper lobe surrounded by consolidated lung parenchyma. Mottled consolidation throughout 
the right upper lobe represents pulmonary contusion. Arrows indicate a small anterior pneumothorax. 
Bottom, Section at the right upper lobe bronchus (B) shows perihilar and posterior pulmonary 
parenchymal contusion and hemorrhage. Note a medially located small pneumothorax (arrow). 


Fig 3.—Foilow-up chest roentgenogram obtained 10 weeks later is normal. 


Cavitary pulmonary lesions may re- 
sult from blunt chest trauma. They 
are variably named pseudocysts, pseu- 
docystic hematoma, traumatic cysts, 
pneumatocele, and traumatic lung cav- 
ities.: Traumatic pulmonary pseudo- 
cyst is the most widely accepted term. 
Eighty-five percent of reported cases 
occur in patients under age 30 years.*“ 

Patients present with mild symp- 
toms following blunt chest trauma. 
Symptoms last 1 or 2 days and consist 
of cough and chest pain. Hemoptysis 
oceurs in about 40% of the patients” 
and is usually mild. In some cases, 
marked hemoptysis coinciding with 
evacuation of the cyst can occur. Low 
fever and leukocytosis have been re- 
ported and are probably related to 
lung injury and resorption of the he- 
matoma. 

Traumatic pseudocysts result from 
laceration of the lung parenchyma 
with elastic recoil pull acting centrif- 
ugally on the damaged lung and leak- 
age of air from alveoli or torn bronchi- 


Figure 2. 
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oles.** The resiliency of the thorax in 
young people is thought to be one of 
the most important factors contribut- 
ing to the formation of traumatic lung 
cysts. It is theorized that the chest is 
rapidly compressed, then rapidly 
reexpands, with a decrease in the 
intrathoracic pressure. This effect 
may burst or shear the lung.“ 

While the clinical picture is innocu- 
ous, the radiologie findings are strik- 
ing. A cavitary lesion develops quickly, 
and an air-fluid level is frequently 
present. There is usually pulmonary 
consolidation surrounding the cavity, 
producing the false appearance of a 
thick wall. If the cavity is completely 
filled with blood, a homogeneous den- 
sity is seen,‘ but the cavitary nature 
of the lesion becomes evident after 
hemoptysis and evacuation of the cyst 
contents. Spontaneous resolution usu- 
ally occurs within 1 to 3 weeks. Cyst 
superinfection is reported and pre- 
sents with purulent sputum, increas- 
ing pulmonary consolidation, fever, 
and leukocytosis.’ 

The roentgenographic appearance 
of traumatic pseudocyst may suggest 
lung abscess or cavitation secondary 


Figure 3. 


to tuberculosis or fungal infection. 
Congenital adenomatoid malformation 
or a bronchogenic cyst may be in- 
cluded in the differential diagnosis. A 
history of recent chest trauma in an 
otherwise-healthy person, negative or 
normal skin tests and cultures, and 
comparison with previous chest roent- 
genograms are usually sufficient to 
exclude these possibilities. Spontane- 
ous resolution of the lesion(s) within a 
few weeks further supports the diag- 
nosis. 

Traumatic pulmonary pseudocyst 
requires no specific treatment. Pro- 
phylactie administration of antibiotics 
is disputed in light of the rare occur- 
rence of secondary infection. Surgical 
intervention is reserved for cases of 
persistent infection or significant ven- 
tilatory compromise secondary to 
large pseudocysts.® 

In our patient, there was complete 
radiologic resolution of the cyst and 
absence of any clinical symptoms 10 
weeks after the injury (Fig 3). Pul- 
monary function tests at that time 
revealed a decrease in diffusing capac- 
ity for carbon monoxide, suggesting 
related residual alveolar capillary dis- 
ruption. 
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The brown recluse is a medium-sized 
spider with rather long legs that cover 
an area of about the size of a quarter 
to a half-dollar (Fig 1). The legs and 
body are covered with fine hairs, and 
it is light to tawny brown. Most spiders 
have eight eyes; however, the brown 
recluse has only six eyes. Another 
distinguishing characteristic is the 
dark violin or fiddle-shaped marking 
directly above the legs on the cepha- 
lothorax. 

In the United States, there are 13 
species of spiders belonging to the 
genus Loxosceles. The bite of at least 
4 species — Loxosceles reclusa, Loxos- 
celes deserta, Loxosceles laeta, and 
Loxosceles rufescens—is associated 
with systemic reactions in humans. 
The species L reclusa, commonly 
called the brown recluse spider, violin 
spider, or fiddleback spider, is by far 
the species most commonly associated 
with human bites. It inhabits many 
southern and midwestern states, in- 


Denouement and Discussion 


Fig 1.—Loxosceles reclusa, the brown re- 
cluse spider. 


Fig 2.—Bite of the brown recluse spider 
with local pustule, erythema, and indura- 
tion. 


Fig 3.—Typical bite of the brown recluse 
spider with local cyanotic pustule and ne- 
crosis. 


cluding Alabama, Arkansas, Georgia, 
Kansas, Kentucky, Louisiana, Missis- 
sippi, Missouri, Nebraska, Ohio, 
Oklahoma, Tennessee, and Texas. 

The brown recluse is a shy, solitary 
spider and clusters in favorable habi- 
tats, such as under the loose bark of 
standing dead trees. In the home, they 
can be found in cellars, closets, base- 
ments, bedrooms, and bathrooms, and 
behind pictures, wall hangings, cur- 
tains, furniture, and appliances. 

The bite of the brown recluse varies 
from a stinging or burning sensation 
to a severe systemic condition and 
even death. Most bites are located on 
the buttocks, upper thigh, or foot. 
They produce local pain and pruritus 
during the first 24 hours, and systemic 
signs, if they occur, are evident within 
72 hours (Fig 2). The bite may become 
a cyanotic pustule and progress to a 
necrotic eschar with stellate ulcera- 
tion (Fig 3). Systemic loxoscelism may 
be more common in children and pro- 


duces a scarlatiniform rash, general- 
ized urticaria, malaise, and fever. In 
some cases, vomiting and diarrhea, 
disseminated intravascular coagula- 
tion, shock, and death can occur. The 
differential diagnosis of spider bites 
includes bites and stings from other 
arthropods and insects, cellulitis, vas- 
culitis, and pyoderma gangrenosum. 
The treatment of brown recluse spi- 
der bites remains controversial. Early 
and delayed surgical excision, intra- 
lesional steroids, systemic steroids 
such as oral prednisone, ice or cold 
packs applied to the bite, aspirin, oral 
antibiotics, tetanus toxoid, and even 
antivenin have all been tried. Most 
recently, oral dapsone, an inhibitor of 
neutrophil function, has been used to 
treat severe Loxosceles bites. 
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Pulse Oximetry in Methemoglobinemia 
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è Pulse oximetry is a major improve- 
ment in the assessment of oxygenation. 
The device uses plethysmography and 
light absorbance measurements at two 
wavelengths to estimate oxygen satura- 
tion. It is inaccurate, however, when more 
than two types of hemoglobin are present. 
This article describes two infants with 
methemoglobinemia in whom pulse oxi- 
metry overestimated oxygen saturation. 


We discuss the mechanism of this sys- - 


tematic error and emphasize that pulse 
oximetry should not be used to estimate 
true oxygen saturation in the presence of 
methemoglobin. However, a disparity be- 
tween oxygen saturation estimates by 
pulse oximetry and by calculations based 
on the arterial partial pressure of oxygen 
and the oxygen-hemoglobin dissociation 
curve can provide an important clue to the 
presence of such abnormal types of he- 
moglobins. Therapy should be based on 
direct measurements of oxyhemoglobin 
by cooximetry and not on measurements 
of oxygen saturation by pulse oximetry or 
on saturations calculated from the Pao, 
and the oxyhemoglobin dissociation 
curve. 
(AJDC. 1989;143:845-847) 


ulse oximetry is a major advance in 

the noninvasive monitoring of oxy- 
gen saturation. It has been quickly ac- 
cepted in clinical practice because it is 
easy to pertorm, painless, rapid in re- 
sponse, and accurate when arterial sat- 
urations are greater than 65%. Unlike 


transcutaneous oxygen tension mea-. 


surements, pulse oximetry requires no 
warm-up time, special skin preparation, 
or complex calibration. However, pulse 
oximetry gives an inaccurate estimate of 
arterial oxygen saturation (Sao,) in the 
presence of dyes,” abnormal types of 
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hemogilobins,’” or when the saturation 
is below 65%.’” In this article, we de- 


scribe two infants with severe acquired | 


methemoglobinemia whose Sao, level 


-was measured by pulse oximetry and 


cooximetry (which measured the oxyhe- 
moglobin [HbO,] level) and calculated 
from the PaO, measurements. - 


_ PATIENT REPORTS 


PATIENT 1.—A 12-month-old male infant 
was brought to a community hospital after 


_ his mother saw an older siblirg feeding him 


phenazopyridine hydrochloride (Pyridium) 
tablets, a urinary analgesic known to cause 
methemoglobinemia.” The neonate was 
awake, alert, and comfortable, and had nor- 
mal vital signs. His nail beds and lips were 
cyanotic. He was treated with Ipecac, acti- 
vated charcoal, and magnesium sulfate. An 
arterial blood sample was brown, did not 
change color on exposure to air, and had a 
methemoglobin concentration of 16%. The 
child then received 1.5 mg/kg of methylene 
blue intravenously, but 30 minutes later on 
arrival at St Louis (Mo) Children’s Hospital, 
he was still cyanotic and comfortable. Anoth- 
er arterial blood sample was obtained, and 
additional methylene blue (2 mg/kg) was ad- 
ministered, with resolution of the cyanosis. 
The patient was discharged after an un- 
eventful 48-hour hospitalizaticn. Serial arte- 
rial blood gas analysis results, pulse oxi- 
metry readings, and HbO, and methemo- 
globin values are given in Table 1. 

PATIENT 2.— A 3-week-old female neonate 
was admitted to St Louis Children’s Hospital 
with a 4-day history of diarrhea, vomiting, 
and irritability. She was grunting and ta- 
chypneic. Her fontanelle was sunken, and 
her hands and feet were cold. Skin turgor and 
eapillary refill improved after vigorous fluid 
resuscitation. An arterial blood sample was 
obtained at this point, and the results are 
given in Table 1 along with pulse oximetry 
readings. Although the Pac, level was 166 
mm Hg, her blood was dark, and the SaO, 
value was only 78%. Methemoglobinemia 
was suspected and confirmed by cooximetry. 
Methylene blue (1 mg/kg) was administered 
intravenously. We failed to identify expo- 
sure to nitrites, nitrates, benzocaine, dyes, 


or other agents known to produce methe- 
moglobinemia.” Blood, urine, stool, and ce- 
rebrospinal fluid cultures did not reveal 
pathogens. Results of hemoglobin electro- 
phoresis and determinations of erythrocyte 
glucose-6-phosphate dehydrogenase and 
urine amino acids were within normal limits. 
Urine organic acid screening revealed only 
lactic acid. Urine drug screens disclosed only 
those medications administered by: health 
care personnel after hospital admission. Di- 
arrhea recurred with refeeding, and poor 
weight gain persisted despite the adminis- 
tration of a monosaccharide, protein hydro- 
lysate formula. On the 10th day, severe 
grunting Kussmaul respiration occurred, 
and methemoglobin concentrations were 
again elevated. Despite vigorous therapy 
with intravenous fluids, methylene blue, 
antibiotics, as well as catecholamines, tra- 
cheal intubation, and ventilation, the child 
lost all evidence of cerebral function and died 
on the 16th day. Values for arterial blood gas, 
cooximetry, and pulse oximetry are pre- 


‘sented in Table 1. 


COMMENT 


Oxygen saturation can be directly 
measured by a cooximeter using spec- 
trophotometric techniques to estimate 
the HbO, percentage of total hemoglo- 
bin concentration in a blood sample. 
These values are expressed either as a 
percentage of total hemoglobin concen- 
tration (reduced hemoglobin level + 
HbO, level + carboxyhemoglobin lev- 
el + methemoglobin level) or as a per- 
centage of hemoglobin concentration 
that has a capacity to bind to oxygen 
(HbO, level + reduced hemoglobin lev- 
el). The former value is termed fraction- 
al oxygen saturation and the latter, 
functional oxygen saturation. In this 
article, all HbO, values represent the 
fractional oxygen saturation. 

In the typieal clinical blood gas 
laboratory, oxygen saturations are usu- 
ally not measured directly but are caleu- 
lated from Pao, levels and the oxygen- 
hemoglobin dissociation curve as cor- 
rected for the effects of temperature, 


Methemoglobinemia—Watcha etal 845 


Tabie 1,—Results of Arterial Biood Sample. « E 


Oxygen Saturation* 
oe ttn Ny 


Time at 
and After 
Admission 


Pao,, 
Fio, mm Hg % 


"Admission" 6.4 
4h 
8h 
16h 
24h 


Admission 
24h 
10d 
10d, 12h 
lid 





Caiculated 
Saturatlon,t 


Sao., Hbo, 
% % Total Hb 


MethHb, 
% Total Hb 


A T at 
30.2 — 
22.6 
15.2 
5.8 
Tae 
5.6 


_ *Fio, indicates fraction of inspired oxygen; Sao, arterial oxygen saturation using pulse oximetry; Hbo., 
oxyhemoglobin percentage of total hemoglobin concentration; Hb, hemoglobin; and MethHb, methemoglo- 


bin. 


Paco, levels, hematocrit, and 2,3- 
diphosphoglycerate activity.” Calcu- 
lated oxygen saturations assume the 
‘presence of only HbO, or reduced 
hemoglobin. 

In clinical situations, pulse oximetry 
has an advantage over these intermit- 
tent laboratory measurements, as it 
permits the continuous noninvasive 
monitoring of oxygen saturation in vivo. 
Although pulse oximetry has substan- 
tially improved the treatment of pa- 
tients at risk for hypoxia, it has its limi- 
tations. The accuracy of pulse oximetry 
ean be affected by patient movement,’ 
compression of the sensor,’ severe 
desaturation,” low perfusion states,’ 
surgical electrocautery,“ infrared 
heating lamps,’””"“ nail polish (other 
than red),” intravenous dyes,”* and ab- 
normal types of hemoglobins.*"* 

Oxygen saturation measurements de- 
rived from pulse oximetry and cooxi- 
metry are based on Beer's law, which 
states that the concentration of a solute 
in suspension has an exponential rela- 
tionship to the intensity of light that is 
transmitted through it." The cooxi- 
meter (IL-282) measures light absor- 
bance at four wavelengths and uses the 
extinction coefficients at each wave- 
_ length to ealeulate the relative concen- 
trations of HbO,, reduced hemoglobin, 
carboxyhemoglobin, and methemoglo- 
bin. The pulse oximeter employs only 
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TSaturation of Hb calculated from the Pao, value and the oxygen-hemoglobin dissociation curve. 


two wavelengths and identifies the in- 
flux of arterial blood by plethysmogra- 
phy. The “pulse added” absorbance 
signal exceeding diastolic tissue absor- 
bance is measured at 660 and 940 nm, 
and the ratio is calculated by a 
microprocessor in the device. This ratio 
has been empirically correlated with ox- 
ygen saturation values obtained from 
invasive data in healthy adult volun- 
teers. A ratio of 3.4, 1.0, and 0.43 corre- 
lates with oxygen saturation readings of 
0%, 85%, and 100%, respectively. +9" 
An increase in the 660- to 940-nm light 
absorbance ratio is interpreted by the 
pulse oximeter as a fall. in oxygen 
saturation. . | 
Pulse oximetry (Sao,) values are not 
affected by differences in skin pigmen- 
tation, total hemoglobin concentration, 
or thickness of the tissue at the site of 
monitoring." However, the two- 
wavelength system does not: allow the 
device to differentiate between more 
than two types of hemoglobin (HbO, and 
reduced hemoglobin). If another form of 
hemoglobin is present, pulse oximetry 


‘readings may correlate poorly with 


cooximetry values of HbO,.”* In carbon 
monoxide . poisoning, pulse oximetry 
gives higher readings than the true 
HbO, levels by cooximetry and conse- 
quently fails to alert the physician to 
potentially lethal hypoxia. 
Theoretical considerations suggest 





_ Table 2.—Extinction Coefficients of 
~ - 3 Hemoglobin Derivatives* ..- ` 


Wavelength 660nm 940nm_ | 


Oxyhemoglobin ‘adult) 













Reduced hemoglobin 
(adult) 0.8 0.20 
Carboxyhemoglobin 0.07 0.02 
Methemogiobin 0.84 0.64 
Fetal oxyhemoglobin 0.09 0.34 
Fetal reduced 
‘hemoglobin 0.91 0.20 


*Optical density of an absorber in a concentration 
of 1 mmol/L measured with a path length of 1 cm. 


that methemoglobin will also affect Sao, 
readings. Methemoglobin is formed by 
converting iron m hemoglobin to the fer- 


-rie state in which it cannot bind to oxy- 


gen. This form of hemoglobin absorbs 
more light at both 660 and 940 nm than 
does HbO, or reduced hemoglobin but 
has a disproportionately greater absor- 
bance at 660 nm (Table 2). The result, an 
increase in the 660- to 940-nm absor- 
bance ratio, is interpreted by the pulse 
oximeter as a reduction in oxygen satu- 
ration. When 65% or more of the total 
hemoglobin concentration is in the met- 
hemoglobin form, the 660- to 940-nm 
light absorbance ratio approaches 1.27. 
This generates an Sao, reading of 75% to 
80%, even though the maximum possi- 
ble HbO, value is 35%. Therefore, the 
pulse oximeter progressively overesti- 
mates oxygen saturation with increas- 
ing methemogicbin concentrations and 
will not warn the clinician that a danger- 
ous hypoxic state is developing. 

These predictions were confirmed in 
our patients. In patient 1, as the methe- 
moglobin concentration dropped from 
54.8% to 15.2%, the HbO, level rose in 
proportion, but the Sao, values re- 
mained between 63% to 86% (Table 1). 
Pulse oximetry readings were greater 
than the HbO, levels until therapy de- 
creased the methemoglobin concentra- 
tions to 5.6%. When methemoglobin 
concentrations are below 10% and the 
oxygen tensions are high, the remaining 
90% of hemogicbin may be completely 
saturated with oxygen to give an HbO, 
value of 90%. This concentration of met- 
hemoglobin will cause an increase in the 
660- to 940-nm ratio so that the Sao, 
reading is 91%, a fortuitous correlation 
with the HbO, level.*"""" However, if 
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the nonmethemogiobin: fraction con- 
tains both HbO, and reduced hemoglo- 
bin, the Sao, values will be higher than 
the HbO, values.” 

In both patients, the low Sao, read- 
ings in the presence of high Pao, values 
and calculated saturations suggested 
the presence of an abnormal type of he- 
moglobin. Transcutaneous oxygen mon- 
itoring provides va_ues that reflect Pao, 
values and may be normal in the pres- 
ence of severe methemoglobinemia.” 
Oxygen. saturation calculated from the 
arterial or transcuianeous oxygen ten- 
sion values will provide a false sense of 
security, as these calculations are based 
on the assumption that all hemoglobin 
has the capacity to bind to oxygen. Since 
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methemoglobin has no oxygen-carrying 
capacity, the patient with methemoglo- 
binemia is at risk for tissue hypoxia 
even if the Pao, value is high.” 

Methylene blue is known to have a 
dose-dependent artifactual effect on 
both HbO, and Sao, readings. This ef- 
fect is transient and lasts for less than 30 
minutes at the doses used in clinical 
practice.” Since blood samples for coox- 
imetry were drawn more than an hour 
after the administration cf methylene 
blue in our patients, the ditferences be- 
tween the low Sao, and HbO, readings 
cannot be explained by this artifactual 
effect. 

A disparity between the oxygen satu- 
ration caleulated from Pad, values and 


References 


alternative method for the assessment of oxygen- 
ation in newborn infants. Pediatrics, 1987;79:524- 
528. 

8. Barker SJ, Tremper KK. The effect of carbon 
monoxide inhalation on pulse oximetry and transcu- 
taneous PO,. Anesthesiology. 1987;66:677-679. 

9. Barker £J, Tremper KK,.Hvatt J, Zaceari J. 
Effects of methemoglobinemia or. pulse oximetry 
and mixed venous oximetry. Anesthesiology. 
1987;67(suppl):4171. 

10. Hisenkraft JB. Pulse oximeter desaturation 
due to methemoglobinemia. Anesthesiology. 
1988°68:279-282. 

11. Mertzlufft F, Zander R. Noninvasive oxi- 
metry using the Biox III oximeter: clinical evalua- 
tion and physiological aspects. In Payne JP, Sever- 
inghaus JW, eds. Pulse Oximetry. New York, NY: 
Springer-Verlag New York Ine; 1986:76-77. 

12. Smith RP, Olson MV. Drug-induced met- 
hemoglobinemia, Semin Hemarol. 1973;10:253- 
268. 


In Other AMA Journals 


ARCHIVES OF OPHTHALMOLOGY 
Controversies in Ocular Prophylaxis of Newborns 
John W. Chandler, MD (Arch Ophthalmol. 1989;107:814-815) 
Modification of an Ophthalmic Laser for Use in Sedated, Reclining Children 
' Lawrence M. Kaufman, MD, PhD (Arch Ophthelmol. 1989;107:928-929) 


AJDC—~ Vol 143, July 1989 


pulse oximetry readings can be an im- 
portant clue to the presence of methe- 
mogiobinemia. In these patients, pulse 
oximetry overestimates oxygen satura- 
tion and should not be used to reflect 
arterial oxygen content or tissue oxy- 
gen delivery. Therapy should be guided 
by direct measurements of HbO, and 
methemoglobin using a cooximeter and 
not on the basis of measurements using 
pulse oximetry or on estimates of calcu- 
lated oxygen saturation. 
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Toxic Shock Syndrome Caused by a Strain of 
Staphylococcus aureus That Produces Enterotoxin C 
but Not Toxic Shock Syndrome Toxin-1 


Munir F. Rizkallah, MD; Asad Tolaymat, MD; Jose S. Martinez, MD; Patrick M. Schlievert, PhD; Elia M. Ayoub, MD 


e An 8-month-old infant presented with 
pneumonia and pleural effusion associ- 
ated with clinical manifestation of toxic 
shock syndrome. A Staphylococcus aur- 
eus Strain isolated from the pleural fluid 
produced enterotoxin C, but not toxic 
shock syndrome toxin-1 or other entero- 
toxins. Acute and convalescent sera 
showed an antibody rise to enterotoxin C 
but not to toxic shock syndrome toxin-1. 
These findings support the possibility 
that enterotoxin C was the primary toxin 
associated with this infant’s Illness. 

(AJDC. 1989;143:3848-849) 


oxic shock syndrome (TSS) was first 

described in seven children by Todd 
et al’ in 1978. Two years later, TSS was 
reported to occur primarily among 
healthy menstruating women, particu- 
larly those using high-absorbency tam- 
pons.” A more recent update indicated 
that the syndrome occurs in men and 
nonmenstruating women, too, and that 
the proportion of nonmenstrual cases 
may be increasing.’ 

In 1981, a toxin responsible for TSS 
was identified independently by Schlie- 
vert et al’ and Bergdoll and colleagues." 
Called TSS toxin-1 (TSST-1), this toxin 
was produced by more than 90% of sta- 
phylocceal strains isolated from men- 
struating patients. In addition to TSST- 
1, enterotoxin B has primarily been 
associated with nonmenstrual TSS.“ 
Staphylococcal enterotoxin C was first 
isolated from an adult patient in whom 
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the two staphylococcal isolates pro- 
duced enterotoxin C and TSST-1.* An- 
other report describes a “variant” TSS 
in a neonate born to a mother with TSS 
associated with enterotoxin C.° 

Toxic shock syndrome is rare in infan- 
cy and there have been, to our knowl- 
edge, only two confirmed occurrences of 
TSS in children under 1 year of age. ™” 
In this report we describe TSS in an 8- 
month-old child associated with Staphy- 
locuccus aureus producing enterotoxin 
C, but not TSST-1 or other entero- 
toxins. 


REPORT OF ACASE 


An 8-month-old boy was seen in the emer- 
gency department for respiratory distress 
and diarrhee. He was irritable, had a tem- 
perature of 41°C, a pulse rate of 195 beats per 
minute, and a respiratory rate of 60 to 
80/min. He had corjunctival hyperemia with 
oral mucosal ulcerations, fissured lips, and 
excoriating diaper rash with scabbed lesions 
over the legs. Intercostal and subcostal re- 


- tractions were noted with decreased breath 


sounds over the right lung field. 

Laboratory tests indicated a hemoglobin 
level of 110 g/L, a hematocrit of 0,38, and a 
white blood call count of 9.5 x 10°/L with 0.43 
polymorphonuclear leukocytes, 0.29 band 
forms, 0.22 lymphocytes, and 0.06 mono- 
cytes. Platelet count was 75x10°/L. Pro- 
thrombin time was 12 seconds, with control 
of 9 seconds; partial thromboplastin time was 
51 seconds, with a control of 32 seconds. Fi- 
brinogen level was 5.3 g/L. Blood urea nitro- 
gen level was 6.5 mmol/L of urea with a 
creatinine level of 90 pmol/L. Serum glutam- 
ic-pyruvic trensaminase level was 88 IU/dL. 
Throat culture yielded normal flora. Cere- 
braspinal fluid and blood cultures were nega- 
tive. There was no serologic evidence of lep- 
tospirosis. Chest roentgenogram showed a 
right lower lobe consolidation with pleural 
effusion. 

Within 12 hours of admission, the patient 


developed erythruderma of the palms, soles, 
perineum, and lips. The systolic blood pres- 
sure dropped to 64 mm Hg, requiring aggres- 
sive fluid replacement with Ringer's lactate 
solution (40 mL/kg of body weight), and plas- 
manate (20 mL/kg), in addition to dopamine 
hydrochloride. 

After the pleural effusion was drained, 
parenteral treatment with nafcillin sodium 
and gentamicin sulfate was begun. Three 
days after admission, a fine desquamation of 
the skin was noted over the palms, soles, and 
perineum. There was no exfoliation of the 
skin in other areas nor was there any Ni- 
kolsky sign. The patient’s respiratory status 
gradually improved, diarrhea subsided, and 
he was weaned off dopamine on the fifth hos- 
pital day, when hic cardiovascular status sta- 
bilized. He received nafcillin for 21 days 
along with gentamicin for the first week. The 
patient was seen 10 weeks after hospital dis- 
charge and was doing well. 

Staphylococcus aureus was isolated from 
the pleural effusion. When the organism was 
examined for toxin production, staphylococ- 
eal enterotoxin C was identified, but not 
TSST-1" or other enterotoxins. In addition, 
serologic tests demonstrated that the patient 
mounted an antibady response to enterotox- 
in C, with an acute serum antibody titer of 
1:10 and convalescant titer (8 weeks later) of 
1:320.” In contrast, the serum titer against 
TSST-1 was 1:20 in both acute and convales- 
cent samples. 


COMMENT 


Toxic shock syndrome is an acute 
multisystem disease characterized by 
high fever, hypctension, gastrointesti- 
nal symptoms, and an erythematous 
rash.'* The diagnosis of TSS in the pa- 
tient described in this report was based 
on the clinical manifestations, which in- 
cluded a high fever and a diffuse ery- 
thematous rash associated with con- 
junctival hyperemia. Other pertinent 
signs included hypotension and evi- 
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dence of disseminated intravascular co- 
agulation. There was also evidence for 
involvement of the liver, gastrointesti- 
nal tract, lungs, and central nervous 
system. Staphylococcus aureus was 
isolated from the pleural fluid. 

_ Although more than 90% of vaginal 
TSS S aureus strains produce TSST-1, 
only 50% to 60% of S aureus isolates 
obtained from other sites in cases of 
nonmenstrual TSS produce TSST-1.*" 
In addition, the production of staphylo- 
coccal enterotoxins by TSS-associated 
strains of S aureus is significantly in- 
creased over that of non-TSS strains, 


notably enterotoxin B.“ As illustrated. 


by the patient described in this report, 
the S aureus isolated from the empyema 
fluid produced enterotoxin C but not 
TSST-1 or other enterotoxins. This en- 
terotoxin has been shown to produce in 
primates many signs and symptoms 
similar to those observed in TSS in hu- 


mans.“ The toxin shows a highly signifi- 


cant sequence homology with entero- 
toxin B.” 
Green and LaPeter" and Chow et al’ 


_ described two neonates with TSS re- 


sulting from possible intrapartum 
transmission. Chow et al’ have reported 
in 1984 a variant postpartum TSS with 
probable intrapartum transmission to 
the neonate due to S aureus producing 
enterotoxin C but not TSST-1. Toxic 
shock syndrome developed in both 
mother and infant despite preexisting 
high antibody titers to TSST and en- 
terotoxin C. Nonmenstrual cases of 
TSS in children have been associated 
with skin infections after surgical proce- 
dures," abscesses," tracheitis,” empy- 
ema a’ adenitis,” other or unknown 
sources of infection.” 

The presence of S aureus producing 
TSS-associated toxins and the absence 


of antibody to the toxins in acute-phase ` 


sera have been considered as markers of 
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TSS.“ Elevated levels of anti-TSST-1 


in acute-phase serum would be highly 


unlikely. So, in a patient with suspected 
TSS, in addition to examining the S aur- 
eus isolate for'the ability to produce 
TSST-1 or enterotoxins, acute and con- 
valescent sera should be tested for anti- 
body against the toxins. Recent reports 
have described the association of TSS 
with Staphylococcus hyicus and with 
group A streptococcus.”” Of note is 
that the S kyicus elaborated TSST-1. 

Another study has shown that the group 


A streptococcal exotoxin possesses im- 
‘ munologic cross-reactivity with staphy- 


lococeal enterotoxie B and C1.” 
The patient described in this report 
is, to our knowledge, one of the youn- 


‘gest described as having TSS. The other 


unusual feature about this patient is 
that the S aureus isolated produced en- 


terotoxin C but not TSST-1 or other — 
-enterotoxins. With the apparent in- 


crease in nonmenstrual petients with 
TSS, this disease should be suspected 
even in young children with sudden on- 
set of fever, shock, diarrhea, rash, and 
evidence of multisystem illness associ- 


ated with a staphylococcal infection. 
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Alternating Sequential Dosing With Furosemide and 
Ethacrynic Acid in Drug Tolerance in the Newborn 


Sylvain Chemtob, MD, PhD, FRCPC; Jean-Luc Doray, MD, FRCPC; Nicole Laudignon, MD; 
Apostolos Papageorgiou, MD, FRCPC; Daya R. Varma, MD, PhD; Jacob V. Aranda, MD, PhD, FRCPC 


è Drug tolerance seems to develop rap- 
idly after the administration of sequential 
doses of the same loop diuretic. We evalu- 
ated whether alternating different loop 
diuretics could achieve the same initial 
diuretic response in the newborn. In a ran- 
domized double crossover study, we ex- 
amined the diuretic and salluretic effects 
of alternating doses of furosemide and 
ethacrynic acid (1 mg/kg administered in- 
travenously. every 24 hours) in 10 new- 
borns, who received the drugs in the fol- 
lowing sequentia! order: (1) furosemide, 
(2) ethacrynic acid, and (3) furosemide 
(group 1,n=5); and (1) ethacrynic acid (2) 
furosemide, and (3) ethacrynic acid 
(group 2, n=5). Hourly urine specimens 
were collected for the determination of 
rates of urinary and fractional excretion of 
sodium, chloride, and potassium and of 
urinary flow, before and 6 hours after dos- 
ing. There were no differences between 
the groups at each dose for all parameters 
measured. A significant decrease in pre- 
diuretic and postdiuretic rates of urinary 
flow, in sodium and chloride excretion, 
and in the fractional excretion of these 
electrolytes was observed before and af- 
ter dosing. The associated reduction in 
patients’ weights suggested a depletion in 
plasma volume. In conclusion, consecu- 
tive alternation of furosemide and etha- 
crynic acid In the same newborn does not 
prevent the development of pharmacolog- 
ic tolerance to loop diuretics, since diure- 
sis, natriuresis, and chloriuresis decrease 
after successive sequential administra- 
tion of these drugs. 

(AJDC. 1989;143:850-854) 
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ndependent evaluations of furosemide 

and ethazrynic acid have shown that 
after administration of single doses, 
these drugs exert similar diuretic, na- 
triuretic, and saliuretic effects in the 
neonate.’ However, during long-term 
administration of these agents, pharma- 
cologic tolerance develops, resulting ina 
decrease in the diuretic response in both 
newborns and adults.*’ This desensiti- 
zation can be overcome in adults by sub- 
stituting one loop diuretic for another, 
such as ethaerynic acid for furosemide.” 
The reasons for the efficacy of this sub- 
stitution may be attributed to differ- 
ences in their mechanisms of action.” 
For instanc2, in addition to inhibiting 
renal tubular transport of chloride,’ fu- 
rosemide, but not ethaecrynic acid, can 
inhibit carbonic anhydrase,” whereas 
only ethacrynic acid can inhibit Na*-K’*- 
ATPase.” To test whether the same ini- 
tial response could be sustained by al- 
ternating furosemide and ethacrynic 
acid in the newborn, we examined the 
diuretic and saliuretic effects after se- 
quential administration in a randomized 
double crossover study. 


PATIENTS AND METHODS 
Patient Population 


Newborns were entered in the study after 
informed consent by their legal guardians. 
This study was approved by the Sir Morti- 
mer B. DavisJewish General Hospital Ethies 
Committee, Montreal, Canada. Ten new- 
borns with similar clinical demographic pro- 
files (Table 1) were randomly assigned to two 
groups, as described below. The clinical sta- 
tus of the pacients was the same in both 
groups at the time of the study. No patient 
presented any active medical problem, eg, 
ventilator or oxygen requirement, patent 
ductus arteriosus, or metabolic disturbance, 
during diuretic efficacy assessment. All pa- 
tients were in a state of normal hydration, 


which was maintained by the administration 
of well-established fluid requirements (180 to 
150 mL/kg per day).” During the postnatal 
period (Table 1), major components of renal 
function, such as inulin clearance and natri- 
uresis, are relatively stable." The new- 
borns were weighed at the beginning of, and 
every 6 hours during, the study period. Fluid 
and electrolyte intake was unaltered after- 
the newborns responded to the diuretics. 
None of the newborns received any concur- 
rent drugs. 


Diuretic Administration | 


The only indication for diuretic adminis- _ 
tration in all patients occurred after blood 


transfusion (7 mL/kg of packed red blood 


cells) for the correction of anemia resulting 
from iatrogenic blcod loss.” Administration 
of one or two doses of diuretics for blood 
transfusion is an aczepted and common prac- 
tice in our neonatal intensive care unit. The 
third dose of diuretic was administered for 
the purposes of the study, as approved by the 
hospitals ethics committee and after in- 
formed consent was given by the legal guard- 
ians of the patients. No patients had received 
diuretics for at least 1 week before entering 
















"Table 1.—Clifical Variables ` ` 


ra 


` Group (Mean + SD)* 
—_— 
` 1 2 


Birth weight,g 1113+303 1159+379 
Apgar score at 


1 min 44+24 5042.3 
Apgar score at 

5 min 7.21.3 7.2+1.6 
Gestational age, es 

wk 29.8+2.9 29.2+2.5 


Postnatal age, 
38.4+10.5 55.2+18.6 


*Diuretics (1 mg/kg per dose) were adminis- 
tered intravenously every 24 hours in the following 
order: group 1, (1) furosemide, (2) ethacrynic 
acid, and (3) furosemide; group 2, (1) ethacrynic 
acid, (2) furosemide, and (3) ethacrynic acid. 
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Table 2.—Rates of Urinary Flow, Electrolyte Excretion, Fractional Excretion of Electrolytes, and Creatinine Clearance* 








Predose Postdose 
Le 9 
Varlable 1st 2nd 3rd tst 2nd 3rd 
Flow Rates, mL/kg per Hour 
Urine 
Group 1 3.5+0.7 1.7+0.1t 2.4+0.4t 7.4+0.7 4.9+1.0t 5.2+1.8t 
Group 2 3.1+0.7 1.7+0.4} 1.720.4t 7.71.2 5.0+1.0t 5.4+2.1ł 
Excretion Rates, pEg/kg per Hour 
Sodium 
Group 1 75 +24 27+ 16t 22+8t 626 + 147 181+4134t 300 + 186+ 
Group 2 63 +54 24+13t 17+ 10f 794+ 194 298 + 102+ 389+ 181+ 
Chioride 
Group 1 102+29 43 + 29T 23+8f 808+ 173 267 + 189t 428+ 190t 
Group 2 81244 44+ 28t 22+9t 4015 +252 487+ 107+ 521+ 237+ 
Potassium 
Group 1 137+ 44 83+31 90+ 14 154414 149+17 154+20 
Group 2 94 +38 yoo . 76x10 184 +64 181439 2192+76 
Fractional Excretions, % 
Sodium 
Group 1 0.6+0.3 0.4+0.1 0.120.1¢ 7523.3 4.221.1T 3.7+1.8T 
Group 2 1.7425 0.2+0.1f 0.2+0.1f 9.5+4.1 1.6+0.8t 2,.9+1.4t 
Chioride 
Group 1 1.1+0.6 0.8+0.4 0.3+0.1+¢ 13+5.6 2.6+2.3¢ 7.843.2F 
Group 2 2.5+3.3 0.6+0.4 0.3+0.1¢ 16+6.1 3.8+1.7¢ 6.3+3.7+ 
Clearance, mL/min per 1.73 m? 
Creatinine 
Group 1 26+12 29+9 261 21+9 36+18 30+3 
Group 2 20+9 3E+5 30+8 22+7 32+5 27+9 


*Values are mean + SD. Diuretics were administered to each group in the following order: group 1, (1) furosemide, (2) ethacrynic acid, and (3) furosemide; 
group 2, (1) ethacrynic acid, (2) furosemide, and (3) ethacrynic acid. 
+P<.05 vs the appropriate values before or after fhe first dose. 


the study. 

The 10 neonates were randomly assigned 
to begin receiving either furosemide or etha- 
crynic acid, after which the diuretics were 
alternated every 24 hours, for a total of three 
doses (1 mg/kg per dose administered intra- 
venously). The time interval was chosen to 
minimize a carryover effect." Therefore, 
the two groups of newborns received the 
diuretics in the following sequential order: 
group 1 (n= 5), (1) furosemide, (2) ethacrynic 
acid, and (3) furosemide; group 2 (n=5), (1) 
ethacrynic acid, (2) furosemide, and (3) etha- 
erynic acid. 


Sample Collection and 
Measured Variables 


Patients were placed on a metabolic bed 
installed in their isolettes, where urine was 
collected for the measurement of volume, 
electrolytes, and creatinine. The aliquots of 
urine were obtained 6 hours before (predose) 
and 6 hours after (postdose) the administra- 
tion of each diuretic dose.’* Stools were col- 
lected separately and discarded. — 

Serum electrolyte, serum urea nitrogen, 
and creatinine concentrations were deter- 
mined before administration of the first di- 
uretic dose and 2 hours after each drug ad- 
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ministration. These measurements were 
obtained as part of the routine clinical care 
and, in part, for the purpose of this study, as 
approved by our hospital's ethies committee 
and consented to by the petients’ legal 
guardians, 

The above measurements, obzained before 
and after the administration of each drug 
dose, were used to caleulate urinary flow 
rates (expressed in milliliters ser kilogram 
per hour); fractional excretions of sodium and 
of chloride (expressed as a percent of the 
creatinine clearance); sodium, chloride, and 
potassium excretion rates (expressed in mi- 
eroequivalents per kilogram per hour); and 
creatinine clearance (expressed in milliliters 
per minute per 1.73 m’). Osmolar clearance 
was not included because of the limited vol- 
ume of the blood samples. 


Statistical Analysis 


Data analyses were performed using 
paired and unpaired Students ¢ tests, one- 
way ANOVA for repeated measurements, 
the Mann-Whitney U Test, and the Wilcoxon 
Rank-Sum Test. Due to sample size, non- 


parametric tests were also performed; the ` 


latter confirmed analysis obtained from the 
parametric tests. The results ere expressed 


as mean+SD. Statistical significance was 
set at P<.05. 


RESULTS 
Pharmacologic Effects of 
Sequentially Alternating 
Furosemide and Ethacrynic Acid 


The rates of urinary flow, electrolyte 
excretion, fractional electrolyte excre- 
tion, and creatinine clearance, for the 6 
hours after administration of the bolus, 
are presented in Table 2. No differences 
in rates of urinary flow, excretion or 
fractional excretion of electrolytes (Ta- 
ble 2, postdose results), or creatinine 
clearance were found at each dose be- 
tween groups 1 and 2. 

Compared with the effects after the 
first dose, a decrease in urinary flow 
was demonstrated in all patients in 
groups | and 2 after the second and third 
diuretic doses (group 1, P<.03; group 2, 
P<,04; Fig 1 and Table 2, postdose val- 
ues). Sodium and chloride urinary ex- 
cretion rates (P<.01), and the urinary 
fractional excretion rates of these elec- 
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Fig 1.— Urinary flow rate as a function of diuretic dose sequence in each patient. Diuretics (1 
mg/kg per dose) were administered intravenously every 24 hours in the following order: group 1, 
(1) furosemide, (2) ethacrynic acid, and (3) furosemide; group 2, (1) ethacrynic acid, (2) 
furosemide, and (3) ethacrynic acid. The numbers 1, 2, and 3 on the abscissa refer to the dose 
order (eg, pre’ indicates before the first dose; post1, after the first dose). The asterisk indicates 
P<.05 vs post1 (Wilcoxon Rank-Sum Test); dagger, P<.05 vs pre1 (Wilcoxon Rank-Sum Test). 


trolytes (P<.005), were also shown to 
decrease in both groups (Table 2, post- 
dose values). Potassium excretion rates 
and urinary creatinine clearance rates 
did not change in either group of pa- 
tients. Very similar findings were ob- 
tained when responses in the rates of 
urinary flow, electrolyte excretion, and 
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fractional 2xcretion of electrolytes for 
each patient were analyzed as percent 
changes from respective predose values. 

To evaluate whether these decreases 
in diuretic; natriuretic, and chloriuretic 


- responses resulted from a possible de- 


crease in plasma volume, secondary to 
the diuretic action, we analyzed the pre- 


diuretic rates of urinary flow, sodium 
and chloride excretion, and fractional 
sodium and chloride excretion in both 
groups. A gredual reduction in these 
parameters was observed in both 
groups (P<.05; Fig 1 and Table 2, pre- 
dose values). In addition, there was a 
slight but significant decrease in the 
weights of the infants at the end of the 
experiment. The respective weights be- 
fore the first dcse and after the last dose 
were as follows: group 1, 1958+116 g 
and 1851+127 g (P<.05); group 2, 
2149+ 137 g and 2064+118 g (P<.05). 
This reduction in rates of prediuretic 
urmary flow, urinary fractional excre- 
tion, and sodium and chloride excretion 
after the first drug dose suggested a 
diminished plasma volume. 

Serum electrolyte, serum urea ni- 
trogen, and creatinine concentrations 
remained stable throughout the study, 
except for a slight decrease in chloride 
concentration in group 2, from 
108.0 +0.7 mEq/L to 101.8+2.9 mEq/L 
(P<.01), before the first dose and after 
the third dose. respectively. Rates of 
urinary flow, electrolyte excretion, and 
fractional electrolyte excretion did not 
correlate with birth weight or with ges- 
tational, postnatal, or postconceptional 
age, as previously observed."” 


Relationship Between the 
Pharmacodynamic Effects of 
Furosemide and Ethacrynic Acid, 
and Correlation of the Effect of 
the Initial Dose of One Drug 
With Its Second Dose 


Since it is well recognized that there 
is a great deal of interpatient variability 
involved in the use of diuretics,’ we 
assessed whether, in the same patient, 
the response to the first dose of either 
drug correlated to that of the second 
drug (second dose). The groups were 
combined, since they were very similar 
in their responses to the diuretics, as 
previously shown. A significant correla- 
tion was only found for the rate of uri- 
nary flow (r=.&1; P<.01; Fig 2, second 
dose vs first dose). When the responses 
were analyzed es percent changes from- 
baseline, there was again a significant 
correlation in the rate of urinary flow 
between the first and second doses 
(r= .65; P<.01). These findings suggest 
that subjects with the greatest diuretic 
response to the first drug maintained an 
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Fig 2.—Relationship of the urinary flow rate (UV) and sodium (U,V) and chioride (U,V) 
excretion rates between furosemide and ethacrynic acid (second dose vs first dose, bottom 
graphs) and between the first and third (ie, the second dose of the first diuretic administered) 
diuretic doses (top graphs). Regression line is indicated only where a significant relationship 


(P<.05) exists. 


enhanced response to the second drug. 
Similarly, patients with the lowest di- 
uretic response to the first agent contin- 
ued to respond the least to the second 
agent. Therefore, the magnitude of re- 
sponse is maintained in the same 
patient. . 

We also assessed whether the re- 
sponse to a drug is maintained after its 
second administration, ie, the third 
dose. As shown in Fig 2 (third dose vs 
first dose), a significant correlation was 
found for rates of urinary flow (r=.64) 
and sodium (r=.67), chloride (r= .68), 
and potassium (r=.84; latter not 
shown) excretion (P<.05). These corre- 
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lations were also observed when re- 
sponses were analyzed on the basis of 
percent change. Thus, the subject’s 
qualitative response to the same agent 
is maintained; patients with the great- 
est response maintained the same high 
response, and those with the lowest re- 


- sponse continued to respond the least to 


the same drug. 
COMMENT 


The aim of this study was to deter- 
mine whether the development of phar- 
macologic tolerance to a single diuretic 
administered over an extended period?” 
can be avoided by alternating consecu- 


tive doses of furosemide and ethacrynic 
acid in the newborn. Our data show that 
despite the alternation of furosemide 
and ethacrynie acid during consecutive 
drug doses, there is a decrease in diure- 
sis, natriuresis, and chloriuresis after 
the initial dose of either of these diure- 
ties. The results are comparable with 
those observed in two studies of the 
long-term administration of furosemide 
in newborns and adults.“ These studies 
showed that there is a decrease in the 
pharmacodynamic response to the sec- 
ond and subsequent doses of furosemide 
relative to the response to the first dose. 
However, in contrast to findings in the 
adult, in whom the substitution of etha- 
erynic acid for furosemide reestablished 
the response,’ this result. was not ob- 
served in the newborn. 

Many studies have already shown 
that tolerance develops after the admin- 
istration of consecutive doses of loop 
diuretics in both the newborn and the 
adult.*”* We therefore did not think 
that it was ethically justified to replicate 
these studies and to subject our patients 
to parallel experiments using the same 
agent repeatedly, to enable within- 
study comparison. From a clinical point 
of view, our results had clearly demon- 
strated that switching loop diuretics in 
the newborn failed to avoid the rapidly 
developing pharmacologic tolerance to a 
single drug. If tolerance may partly re- 
sult from a reduction in plasma vol- 
ume,””” it is possible that other patient 
populations with fluid overload states, 
such as infants with bronchopulmonary 
dysplasia, may not respond more favor- 
ably to alternate sequential doses of fu- 
rosemide and ethaerynic acid.° 

The possible mechanisms of this tol- 
erance to consecutive doses of loop diur- 
etics were not examined in this study, 
and remain to be explored. However, 
certain inferences may be speculated 
from our data. We have observed a de- 
crease in prediuretic rates of urinary 
flow, fractional excretion, and excretion 
of sodium and chloride (Fig 1 and Table 
2, predose values). These decreases, 
which were associated with the de- 
crease in patients’ weights, were sug- 
gestive of a diminished plasma volume, 
possibly contributing to this rapid de- 
velopment of tolerance, as previously 
proposed in the adult.” Although pre- 
diuretic creatinine clearance had not de- 
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creased after the first dose of either 
drug, this parameter of measure of glo- 
merular filtration rate has limitations in 
the newborn,” in contrast to the more 
accurate but more invasive inulin clear- 
ance.” Furthermore, mild volume de- 
pletion, initially not associated with 
changes in glomerular filtration, leads 
to increased proximal tubular reabsorp- 
tion of fluid.” Consequently, regardless 
of the glomerular filtration rate, proxi- 
mal tubular reabsorption may be en- 
hanced; therefore, less sodium and chlo- 
ride are delivered to the site of action of 
the loop diuretics.’ 

Recent findings indicate that de- 
creased extracellular fluid volume 
seems to be the cause of tolerance to 
loop diuretics.””° Reversal of this toler- 
ance by the substitution of loop diureties 
in the adult’ may result from their 
effects at different sites of action.® In 
contrast, tolerance to diuretics in the 
newborn, despite the alternation of con- 
secutive doses of these agents, persists, 
perhaps because in younger: subjects 
there is a relative lack of efficacy of 
diuretics on other sites of action, com- 
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pared with their principal one. This, 
however, needs to be evaluated. 

The significant correlations in diure- 
sis found between repetitive doses of 
the same drug (first dose vs third dose) 
and between the two different drugs 
(rst dose vs second dose) imply that 
the magnitude of response is main- 
tained in the same subject. Hence, new- 
borns with better responses or those 
with lower responses preserve their 
ability to respond, regardless of the 
agent subsequently administered. The 
findings are consistent with each indi- 
vidual’s physiologic capability to bal- 
ance sodium concentration and fluid vol- 
ume.’ These data imply that the 
continued administration of loop diure- 
tics in an infant who is not adequately 
responding to the first dose may not 
achieve therapeutic objectives but may 
accumulate and produce toxicity.” We 
have found a consistent, although sta- 
tistically nonsignificant, increase in uri- 
nary electrolyte excretion and fraction- 
al excretion of sodium and chloride after 
the third diuretic dose, without further 


changes in urinary output (Table 2, 


i 
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postdose results). In addition, a con- 
comitant decrease in serum chloride 
concentration was observed. These 
findings are in accord with the clinical 
observation that chronic dosing can lead 
to adverse effects by causing ongoing 
losses of electrolytes despite a reduced 
urinary output. 

In conclusion, alternating sequential 
administration of furosemide and etha- 
erynic acid in the newborn infant does 
not prevent the development of phar- 
macologic tolerance to these drugs. Fu- 
ture investigations using combined 
diuretics that clearly act at separate tu- 
bular sites may reveal advantages to 
this type of therapy.” Such pharmaco- 
logic approaches may improve thera- 
peutie response in patients who require 
long-term diuretic treatment, such as 
preterm infants with oroncnopulmor: 


ary dysplasia. 
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Prescription of Psychotropics to 
Children in Office-Based Practice 


Kelly J. Kelleher, MD, MPH; Ann A. Hohmann, PhD, MPH; Dave B. Larson, MD, MSPH 


® Multiple authors have stressed the 
need for close follow-up and simulta- 
neous psychotherapy in most children 
treated with psychotropic drugs. Howev- 
er, little is known about the actual pre- 
scription of psychotropic medications in 
pediatric settings. Using the 1985 National 
Ambulatory Medical Care Survey, we in- 
vestigated the frequency of follow-up 
arrangements and concurrent psycho- 
therapy among US children in visits to 
office-based practices. We then explored 
determinants of psychotropic drug pre- 
scriptions. Mental health indicators, so- 
clodemographic characteristics, provider 
type, and provider familiarity with the pa- 
tient were important predictors of psycho- 
tropic prescriptions. Few providers report 
referral or concurrent psychotherapy for 
their patients receiving psychotropics, 
and follow-up plans were no different for 
children with or without psychotropics af- 
ter controlling for other variables. This 
means that many children in outpatient 
care who are taking psychotropic medica- 
tions may not be receiving optimal man- 
agement for behavioral or emotional 
problems. . 

(AJDC. 1989;143:855-859) 


sychotropic drug prescription pat- 

terns are “an extremely important 
issue in health and social policy” re- 
search because of these drugs relatively 
high cost, frequent potential for addic- 
tion or habituation, possible interac- 
tions with other drugs, and serious im- 
plications for the long-term growth and 
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cognition of children.** Numerous arti- 
cles have recently reviewed and revised 
the indications for psychotropic drug 
use in the management of outpatient 
pediatric mental disorders and symp- 
toms.’** These studies suggest the need 
for frequent follow-up of children receiv- 
ing psychotropic medications and the 
importance of simultaneous psycho- 
therapy in the majority of pediatric be- 
havioral and emotional disorders. How- 
ever, little is known about the actual 
prescription cf psychotropic medica- 
tions in pediatric health care settings. 

National and community studies on 
the prescription of drugs in ambulatory 
pediatric settings have focused primari- 
ly on the most frequent medications and 
classes of medications prescribed, usu- 
ally antibiotics.” These studias have not 
discussed the frequency of use or factors 
associated with the use of psychotropic 
drugs. 

Studies that do focus on psychotropic 
drug prescriptions have used surveys of 
students and teachers, not physicians, 
to identify the frequency əf psycho- 
tropic medication use among US chil- 
dren.” These studies have usually 
discussed stimulant medications for 
hyperactivity and attention-deficit dis- 
order. 

Little information has been published 
on prescription practices for this class of 
drugs in ambulatory pediatric care in 
the United States by psychiatrists or 
primary care providers. The few studies 
of children treated with psychotropics 
report that stimulants are the predomi- 
nant form of pharmacologic therapy in 
school-based populations" and that 
psychotropiecs may be underutilized in 
children referred for mental health 
problems.” Unfortunately, these. find- 
ings are limited by small sample sizes, 
recall problems and potential sampling 
bias. In addition, they do not address 


concurrent psychotherapy or follow-up 
planning by physicians for children re- 
eeiving psychotropic drugs. We believe 
it is important to know what psychotro- 
pic drugs physicians are prescribing and 
how they are treating these children. 

Using the 1985 National Ambulatory 
Medical Care Survey (NAMCS), a na- 
tional probability survey of patient vis- 
its to office-based practices, we sum- 
marize the prescription of psychotropic 
drugs to children and adolescents in the 
United States by patient and provider 
characteristics. Among children receiv- 
ing psychotropic or stimulant prescrip- 
tions, we assess the following: (1) fre- 
quency of follow-up arrangements, (2) 
frequency of concurrent psychotherapy, 
and (8) characteristics of patients and 
providers as reported by psychiatrists 
and primary care physicians. Finally, 
we explore the determinants of psycho- 
tropic drug prescriptions during office- 
based visits for ambulatory medical 
care. We hypothesize that mental health 
indicators, sociodemographic factors, 
and type of health care provider will be 
important determinants of psychotropic 
drug prescriptions in office-based 
practice. 


METHODS 
Sample and Analysis Strategy 


The 1985 NAMCS is a national sample of 
patient records from office-based physicians 
engaged in patient care activities, as defined 
by the American Medical Association and 
American Osteopathic Association.” The 
data were collected by the National Center 
for Health Statistics (NCHS) and include 
71 594 records of patient visits to 2879 physi- 
cians from a sample of 4104 physicians, a 
response rate of 70.2%; 12 820 visits were by 
patients less than 18 years of age. There was 
a national estimated total of 138 255 812 vis- 
its by patients less than 18 years of age in 
1985. For this analysis, all children who had 
missing drug prescription data (n=186) 
were eliminated. 
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The NCHS used a multistage probability 
design for the 1985 NAMCS: Counties or 
Standard Metropolitan Statistical Areas 
were stratified by size, region, and demo- 
graphic characteristics. Physicians within 
areas were stratified by specialty. Physi- 
cians were selected by an NCHS allocation 
formula (details are available from the 
NCHS). Finally, patient visits were random- 
ly selected from all visits to selected physi- 
cians in one randomly chosen week of the 
year. Actual data collection was performed 
by the physician, aided by office staff. 

Because selection was not completely ran- 
dom and because the NCHS wanted to be 
able to provide national estimates of office 
visits, the NCHS assigned each visit a 
weight. The weight corrects for. the design 
effect of a stratified complex sample so that 
the sample population may be used to esti- 
mate the total number of national visits to 
office-based practices and to estimate appro- 
priate SDs for the sample. The base popula- 
tion used to compute annual visit rates is 
derived from estimates by the US Bureau of 


the Census of the civilian, noninstitutional- . 


ized population as of July 1,.1985. Because of 
the design effect, it is important to report 
both the actual number of pediatric visits as 
well as the nationally based weighted per- 
centage. Standard deviations and confidence 
intervals are based on the weighted propor- 
tions. For differences between proportions, 
SEs were estimated, confidence intervals 
were constructed for each proportion, and a 
determination was made as to whether the 
intervals (95% or 99%) overlapped. Children 
who were prescribed at least one psychotro- 
pic medication were compared with children 
not receiving psychotropics on sociodemo- 
graphic factors, provider type, familiarity 
with the provider, psychiatric recognition 
factors, and follow-up plans. Subsequently, 
children receiving stimulant medications 
were compared with children not receiving 
psychotropies by use of the same variables. 

To determine the factors associated with 
receipt of psychotropic medication during a 
pediatric visit, a logistic regression model 
was estimated. A logistic regression analysis 
was performed for two reasons: (1) The ef- 
fects of each variable can be examined inde- 
pendently. (2) An analysis of group differ- 
ences using confidence intervals is extremely 
eonservative. Logistic regression provides 
single-degree-of-freedom tests for trend that 
are more powerful than tests of the null hy- 
pothesis in bivariate analyses. “ 

The statistic presented in a logistic regres- 
sion is the odds ratio. An odds ratio greater 
than 1 signifies a greater-than-average risk 
of receiving a psychotropic prescription. An 
odds ratio less than I signifies a below-aver- 
age risk. An odds ratio equal to 1 signifies 
average risk and is considered not sig- 
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nificant. 

Since the exact NCHS sampling probabili- 
ties are not published, multivariate analyses 
of these data cannot take advantage of the 
computer programs used to adjust for non- 
random sampling. However, to ignore the 
weights in the analysis would underestimate 
the SE estimates, and to use the weights 
would inflate the sample size into the mil- 
lions, making all variables significant. There- 
fore, follow.ng the method of Lee et al,” each 
weight was divided by the average weight 
for the total sample. Thus, the original pedi- 
atric samp_e size and the NCHS weights 
were retaired. The most statistically parsi- 
monious mcdel is presented in the results (ie, 
the model contains only significant odds ra- 
tios or those significantly >1). 


Measures 


Mental Health Indicators.—The three 
indicators used to designate a mental health 
visit were psychiatric reason for visit; psy- 
chiatric diagnosis, and psychotherapy. Psy- 
chotropic drug prescription was not included 
as an indicator of a visit for mental health 
purposes since it was the deperident variable 
of interest. 

The dependent. variable was prescription 
of psychotropic drugs in ambulatory care. 
Prescription refers to the ordering or provid- 
ing of a psyzhotropic drug by a physician and 
does not take into account patient compliance 
with physician instruction. Psychotropic 
drugs are tae agents named by physicians in 
the 1985 NAMCS that had been designated 
as psychotropic by the NCHS and subdivided 
into antianxiety, antidepressant, and anti- 
psychotic azents. A further category, stimu- 
lants, was added for this study cf children. 
Physicians were instructed to report both 
new and continued medications in the 
survey. 

Because some patients received psycho- 
tropic druzs for’ physical conditions not 
related to mental health proklems, the 
NCHS developed a list of non—mental health 
diagnoses for which psychotropic drugs are 
indicated ir. adult populations. Certain diag- 
noses germane to pediatric practice were 
added to that list (eg, vomiting and phenothi- 
azines, primary enuresis and tricyclics, leu- 


kemia and shenothiazines, and epilepsy and ` 


barbiturates), and any visits for these condi- 
tions were excluded from further analyses, 
although these cases accounted for only a few 
visits. 

Reasons for visit were recorded by physi- 
cians using the NCHS Reasons for Visit 
Classification Tabular List. Psychiatric rea- 
sons for visits include mental disorders, 
symptoms referable to psychological and 
mental disorders, psychiatric examinations, 
psychotherapy or counseling, and some 
symptoms ~eferable to the nervous system. 


Diagnoses were coded by physicians using 
the International Classification of Diseases, 
Ninth Revision, Clinical Modification 
(ICD-9-CM).” Psychiatrie diagnoses used in 
this study include JCD-9-C-M 290.00 through 
319.00, 

On the NCHS form, physicians were spe- 
cifically asked whether a visit included psy- 
chotherapy or counseling. This question was 
used as the indicator of whether psychother- 
apy was provided. 

The disposition of visit was also listed as a 
separate question, with planned visits or 
telephone calls considered “scheduled follow- 
up,” while no planned follow-up and return 
visits as needed were considered “no follow- ` 
up planned.” Referrals and admissions to 
hospitals or other dispositions were consid- 
ered separately. 

Sociodemographic Factors.—Age was 
coded into four levels of 0 to 8, 4 to 8, 9 to 18, 
and 14 to 17 years. These divisions reflect 
various developmental! stages during which 
changes in behavior and emotional disorders 
can be expected, and, therefore, might have 
an impact on physician prescribing practices. 

Race and gender were also included in the 
regression ‘model because prescribing pat- 
terns vary by gender, and race has been 
associated with differential receipt of other 
health services. The primary source of pay- 
ment as recorded was also compared, for the 
same reasons. All of the above were specific 
questions on the NAMCS form. Finally, be- 
cause prescription of psychotropic drugs is 
frequently inappropriate on a first visit in an 
office-based setting, patient status (return- 
ing patient vs new patient) and the payment 
method for visits were included. 

Provider Type.— Physician specialty was . 
collapsed into five categories: (1) pediatrics, 
(2) psychiatry (child and other), (8) primary 
care (family practitioners and general prac- 
tice), (4) internal medicine, and (5) other (in- 
cluding pediatric subspecialists). 


RESULTS 


In this study of pediatric visits to phy- 
sicians in ambulatory medical care set- 
tings, 1.5% of the visits by children 
included the prescription of a psycho- 
tropic drug that met the study criteria. 
The physicians prescribing those drugs 
had widely divergent prescription pat- 
terns. Table 1 shows rates of psychotro- 
pic prescriptions per 100000 visits 
based on NCHS estimates from the US 
Bureau of the Census from 1985. Psy- 
chiatrists more frequently prescribed a 
psychotropic drug during a visit than 
physicians in any of the other medical 
specialties and are the primary pre- 
scribers of stimulants, although the rate 
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Table 1.—Rates of Prescription of Psychotropic Drugs to Children 


Prescription Rate (per 100000 Visits) by Drug Type* 


No. of 
Visits Anxiolytic 


Prescribing Physician 


General or family 
practitioner ` 


Pediatrician 
internist ~ 

Psychiatrist 
All others ~ 





Antidepressant 


Antipsychotic Stimulant 


*These rates: are based on the proportion of pediatric visits (weighted to the national estimates of 
yearly visits) to each provider during which a psychotropic drug of the type specified was given. 


~. Table 2.— Demographic Characteristics of Children 


rae) 


No Psychotropic 
Drug, No 
(Weighted %)* 
of Children 


4649 (43.0) 
2793 (22.5) 
1665 (13.0) 
3027 (21.5) 


5916 (50.1) 
6218 (48.9) 


Race 
Nonwhite ~ 


White 
_Insurance§ ` . 
. Medicare/Medicaid 
-Blue Cross or commercial 
Health maintenance organization 





1283 (10.7) ` 
10851 (89.3) 


1402 (10.4) 
3514 (26.4) 
1212 (11.2) 
Self — z 6505 (55.6) 


in Office-Based Ambulatory Settings 


Any Psychotropic 
Drug, No. 
(Weighted %)* 
of Children 


Stimulant, ‘No. 
(Weighted %)* 
of Children 


30 (14.7) 0 

56 (27.5) _ 26 (53.3) 
35 (19.5) 11 (28.4) 
65 (38.3) 9 (18.3) 


81 (39.0) 
105 (61.0) 


10 (20.8) 
36 (79.2) 


23 (13.1) 
163 (86.9) 


9 (20.7) 
37 (79.3) 


5 (10.4) 
22 (41.8) 
4 (6.4) 
18 (43.4) 


30 (14.2) 
68 (30.9) 
16 (6.8) © 
83 (48.5) 


*According .to the National Canter for Health Szatistics, only weighted percentages are to be 
presented. The'weights correct for the nonrandom sample design and inflate the sample to an estimate 


of the total number of ambulatory visits made in 1985. 


tP<.01 for no psychotropic drug compared with any psychotropic drug. 
+P<.05 for no psychotropic drug compared with stimulant. 
§!nsurance percentages do not add to 100% because more than one choice was possible. 


for psychiatrists is based on a small 
number of actual visits (n= 204). How- 
ever, even'among those physicians who 
can be considered primary care physi- 


_ clans (pediatricians, general and family 


practitioners, and internists), for whom 
presenting symptoms and diagnoses 
could be similar, there are marked dif- 
ferences in prescribing patterns. Pedia- 
tricians are the least likely to prescribe 
psychotropics and internists the most 
likely. Pediatricians and general and 
family practitioners are more likely to 
prescribe anxiolytics than any other 
psychotropic agent, and internists more 
frequently préscribed antidepressants. 


Table 2 presents the demographic. 
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characteristics by drug prescription 
status of the patients making pediatric 
visits. Only the age of the patient is 
significantly associated with whether a 
psychotropic prescription was given. 
Children 0 to 3 years of age were signifi- 
cantly less likely to receive a psychotro- 
pic prescription than other children, 
and children 13 to 17 years old were 
significantly more likely to receive a 
prescription. | 

- Because of the small number of chil- 
dren receiving stimulants, tests of sig- 
nificance showed no difference between 
children receiving stimulants and those 
who received no psychotropic drugs. 
However, 4- to 8-year-old children and 


boys more frequently received stimu- 
lants during office visits. Children 0 to 3 
years old received no stimulants in this 
sample, 

Table 3 presents the clinical charac- 
teristics of the children. Children who 
received psychotropic drugs and those 
who received a prescription for stimu- 
lants had been seen previously for the 
same problem significantly more often. 
New patients or returning patients with 
new problems were much less likely to 
receive psychotropic drug preshi 
tions. 

Recognition of a psychiatric condition 
and physician management plans were 
powerful predictors of prescription of 
psychotropic drugs. A psychiatric diag- 
nosis and the reason for visit both pre- 
dicted receipt of psychotropics of any 
type. Children who received some type 
of psychiatric counseling were also 
more likely to receive psychotropic 
drugs. Before controlling for other vari- 
ables, physicians who gave psychotro- 
pic prescriptions were more likely to 
have specified some plan of follow-up 
with the child. The children who did not 
receive a prescription were more likely 
than those who did to have been given 
no specifie follow-up plan. 

In Table 4, psychiatric diagnoses, 
psychotherapy, and follow-up among 
children receiving psychotropic drugs 
are presented. Approximately one fifth 
of children who were prescribed psy- 
chotropics received psychotherapy, fol- 
low-up, and a psychiatric diagnosis in 
their visit. One third received either 
psychotherapy and follow-up plans or a 
specific psychiatric diagnosis and fol- 
low-up plans in addition to psychotropic 
prescriptions. 

The logistic regression model in Table 
5 presents the most statistically power- 
ful variables predicting prescription of 
psychotropic drugs to children in ambu- 
latory medical care settings. Adjusting 
for all significant factors, the children 
who are most likely to receive a psycho- 
tropic drug prescription are those who 
are given a psychiatric diagnosis, pre- 
sent with a psychiatric reason for visit, 
are boys, or are returning to the physi- 
cian with a previous complaint. Chil- 
dren least likely to receive a psychotro- 
pic prescription are those under the age 
of 9 years and those seeking care from a 
pediatrician. 
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Table 3.—Clinical Characteristics of Children in Office-Based Ambulatory Settings 


No Psychotropic 


Drug, No. 
(Weighted %)* 
of Children 


_. Provider it 
Internal medicine 


Primary care 
Pediatricst 
Psychiatryt 
Other 

__ Visit status 
New patientt 
Return patient, 

old problemt§ 


Return patient, 
new problemt§ 


~ Psychiatric recognition 
factors sk 
Diagnosist§ 
Reason for visitT§ 
ICD-9-CM|| V-code 


Psychotherapy or 
counselingT{ 


_ Management 
Planned returnT§ 
As needed or nonet§ 
Referred 
Other 


244 (2.4) 


4474 (49.0) 
159 (0.7) 


Pres AE ir nemo 


5918 (46.9) 


3573 (34.6) 


243 (1.5) 
14 (0.1) 


1215 (9.6) 


A oen cee ee 


5252 (46.3) 
260 (2.2) 
267 (1.7) 


3198 (26.8) _ 


4059 (21.1) 


2643 (18.6) 


e sa noo ye -— w — -a 


~ "208 (1.2) > 


‘6709 (53.3) ` 


Any Psychotropic 
Drag, No. 
(Weighted %)* 
of Children 


Stimulant, No. 
(Weighted %)* 
of Children 


a Cay 
7 (14.8) 
9 (30.1) 
21 (41.8) 
8 (12.3) 


“6 (9.2). 
39 (25.5) 
39 (23.6) 
45 (18.6) 
57 (23.1) 


e e e a 2- eee ne 


~ te (9.3) ~ 2 (61) - 


132 (71.7) 41 (85.3) 


3E. (19.0) 3 (8.6) 


mw sere "e n 


-Bz (40.1) +39 (65.0) 
6€ (36.7) 32 (69.6) 
1 (0.9) - 0 


66 (36.2) 26 (48.7) 


487 (72.2) ~ "99 (88.4) 
50 (26.4) 6 (9.9) 
3 (4.2) 1 (1.7) 
+ (0.8) 0 





_ *According to the National Center for Health Statistics, only weighted percentages are to be 
presented. The weights correct for the nonrandom sample design and inflate the sample to an estimate 

of the total number of ambulatory visits made in 1985. 

tP<.01 for no psychotropic drug compared with any psychotropic drug. 

$P<.05 for no psychotropic drug compared with any psychotropic drug. 

§P<.01 for no psychotropic drug compared with stimulant. 

|/CD-S-CM indicates the international Classification of Diseases, Ninth Revision, Clinical Modification. 

§P<.05 for no psychotropic drug compared with stimulant. 

#Management percentages do not add to 100% because more than one choice was possible. 


COMMENT 


To our knowledge, this is the first 
national study of psychotropic drug pre- 
scriptions in outpatient settings for chil- 
dren. In our study, psychotropics were 
infrequently prescribed during all pri- 
mary and specialty care outpatient vis- 
its by children. Although psychotropic 
agents were not often prescribed, we 
found patient characteristics, mental 
health indicators, and type of provider 
to be important predictors of psychotro- 
pic drug prescriptions in office-based 
visits by children. The data also suggest 
that children who receive psychotropic 
drug prescriptions may be receiving 
inadequate follow-up care and are not 
usually receiving concurrent psycho- 
therapy. 

Considerable clinical deviation exists 
between these findings and standards of 
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care recommended for children treated 
with psychotropic drugs,**"” which in- 
clude close follow-up and simultaneous 
psychotherapy. Controlling for all sta- 
tistically significant factors in our ana- 
lyses, children who were prescribed 
psychotropic drugs were no more likely 
to have follow-up than children not re- 
ceiving psychotropics. Over 26% of the 
children receiving psychotropic medica- 
tions were not scheduled for follow-up 
visits. Possible explanations for the lack 
of scheduled follow-up among many 
children for whom psychotropics were 
prescribed include a reliance by some 
providers on long-term relationships 
with families expected to report side 
effects, failure to record accurately the 
follow-up status on the survey form, or a 
failure to appreciate the serious implica- 
tions and side effects of these drugs. 
Elucidation of these mechanisms will 


_ Table 4.—Psychiatric Diagnosis, 
Follow-up, and Counseling of 
Children Receiving Psychotropic 
Drug Prescriptions 


No. 
(Weighted %)* 
of Children 


82 (40.1) 
137 (72.2) 


Management 


Psychiatric diagnasis 
Follow-up appointment 
Psychotherapy or 
counseling 
Diagnosis and follow-up 
Diagnosis and 
counseling 
Counseling and 
follow-up 
Diagnosis, follow-up, 
and counseling 


66 (36.2) 
69 (34.3) 


48 (23.5) 


59 (33.3) 





43 (21.5) 


*According to the National Center for Health 
Statistics, only weighted percentages are to be 
presented, The weights correct for the nonrandom 
sample design and inflate the sample to an 
estimate of the tctal number of ambulatory visits 
made in 1985. — 


require provider-specific research. 

Besides failing to specify follow-up 
for many children treated with psycho- 
tropic drugs, providers usually did not 
report psychotherapy for these pa- 
tients. Although receipt of psychother- 
apy was associated with psychotropic 
drug prescriptions, only 36.2% of chil- 
dren given psychotropic medications 
were provided counseling or psycho- 
therapy during office visits. Less than 
22% of children who were prescribed 
psychotropic drugs in office-based. set- 
tings received a psychiatric diagnosis, 
planned follow-up, and counseling or 
psychotherapy during their ambulatory 
visit according to providers. Referrals 
were also rare for children receiving 
psychotropic drugs in outpatient set- 
tings during these visits. Lack of con- 
current psychotherapy and insufficient 
follow-up suggest that many children 
given psychotropic drugs in outpatient 
settings are receiving less-than-optimal] 
management. 

Because the 1985 NAMCS data are 
visit-based instead of patient-based and 
the appropriateness of diagnosis and 
management by providers cannot be as- 
sessed directly, our findings concerning 
follow-up and concurrent psychothera- 
py by providers should be interpreted 
with caution. This is even more impor- 
tant in evaluating rates of psychotropic 
prescriptions that are uncorrected for 
confounding factors and severity of ill- 
ness. Findings on particular subspecial- 
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w7 










Psychiatric diagnosis 

Psychiatric reason for 
visit 

Male 

Age Oto3y 


Return patient, 
same problem 


Physician consulted 
pediatrician 





Table 5.—Logistic Regression Predicting Prescription of Psychotropic Drugs 
Odds Ratio* (95% Confidence Interval) P 


13.53 (6.44-28.45) 


.0000 


3.52 (1.63-7.57) .001 
1.45 (1.00-2.14) OS 
0.43 (0.25-0.73) 002 


2.11 (1.40-3.17) 0004 


0.61 (0.39-0,95) 


*Odds ratios greater than 1 indicate that an individual with a given characteristic (controlling for all 
other characteristics in the model) has a greater than 50% chance of receiving a psychotropic drug. 
Odds ratios less than 1 indicate that an individual with a given characteristic has a less than 50% 
chance of receiving a psychotropic drug. Odds ratios of 1 were eliminaled from the nodel since they 
show no increased or decreased risk of receiving a prescription for a psychotropic drug Che cl-aracteristic 


does not predict receipt of a prescription). 


ties are especially suspect because of 
the small sample size. Therefore, the 
estimates of visits per 100000 popula- 
tion for some subspecialties are likely to 
be unstable. Another potential source of 
error is the inability of the NAMCS to 
account for telephone and renewal pre- 
scriptions for psychotropics that are 
likely to be made without close follow- 
up or concurrent behavioral counseling. 
These prescribing behaviors would in- 
crease the significance of our findings. 
On the other hand, ongoing psychother- 
apy that is known about but not men- 
tioned by the provider is another pos- 
sible source of error. Additional 
psychotherapy would decrease the sig- 
nificance of our findings. Multiple psy- 
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chotropic prescriptions to one child did 
not affect findings for the regression 
equation, since all children wizh at least 
one psychotropic prescription were con- 
sidered. However, multiple prescrip- 
tions to one child in a visit may have 
affected the uncorrectec estimates of 
psychotropic prescription rates per 
100 000 visits for some specialties with 
few visits. : 
Future research to clarify these find- 
ings would benefit from a longitudinal 
design and standardized psychiatrie di- 
agnoses. Ideally, provider -reatment 
practices should be studied or. a diagno- 
sis-specific basis,” using reliable instru- 
ments to assess the physical and mental 
health status of patients. Furzshermore, 
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we recognize the insufficiency of one or 
several researchers deciding on best- 
care approaches. Instead, standards of 
care should be established for prescrip- 
tions of psychotropic drugs in pediatric 
ambulatory care similar to standards of 
care available now for adult psychiatric 
patients.” 

In conclusion, we found that mental 
health indicators, sociodemographic 
characteristics, provider type, and pro- 
vider familiarity with the patient were 
important factors in predicting receipt 
of psychotropic drugs during ambula- 
tory visits. In addition, few providers 
report referral or concurrent psycho- 
therapy for their pediatrie patients re- 
ceiving psychotropic medications. After 
controlling for other variables, follow- 
up plans were no different for children 
receiving psychotropics than for those 
not receiving psychotropic medications. 
Scheduled follow-up visits and com- 
bined treatment approaches using be- 
havioral or cognitive therapy in combi- 
nation with psychotropic drugs, when 
indicated, have been repeatedly recom- 
mended in the literature for the ambula- 
tory management of most pediatric psy- 
chosocial problems. This means that 
many children in outpatient care taking 
psychotropic medications may not be 
receiving optimal management for be- 
havioral or emotional problems. 
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Normative Oscillometric Blood Pressure Values 
in the First 5 Years in an Office Setting 


Myung K. Park, MD, Shirley M. Menard, RN, MSN 


èe We measured blood pressure (BP) 
and heart rate In 1554 healthy infants and 
children aged 2 weeks to 5 years using an 
‘oscillometric device, to establish norma- 
tive values in this age group. The BP cuff 
width was selected to be 40% to 50% of the 
circumference of the upper arm. Triplicate 
measurements of BP and heart rate were 
obtained in the waiting room of pediatri- 
cians’ offices and well-baby clinics before 
the patients were examined by the physi- 
cian or nurse. Three readings were possi- 
bie In 87% of the infants less than 3 years 
of age and In all children 3 years of age and 
older. The average BP value (systolic/ 
diastolic [mean]) Increased rapidly from 
the 2- to 3-week value of 78/47 (59) mm Hg 
to the 1- to 5-month value of 95/60 (74) mm 
Hg. No subsequent increase in BP oc- 
curred until 2 years of age (96/56 [71] mm 
Hg) when systolic and mean pressures 
started to increase at an average annual 
rate of 2 mm Hg for systolic pressure and 1 
mm Hg for mean pressure until reaching 
the 5-year value of 104/58 (75) mm Hg. 
Diastolic pressure did not increase from 1 
month to 5 years of age. Heart rate de- 
creased with increasing age from the 2- to 
3-week value of 153 to the 5-year value of 
97 beats per minute. There was no differ- 
ence In BP and heart rate values between 
boys and girls or among ethnic groups 
over the age ranges studied. Considering 
the high success rate In obtaining BPs in 
infants and small children, it appears that 
BP should be determined routinely, re- 
gardiess of the age of the patients, when 
an oscillometric device is available. 
{AJDC. 1989;143:860-864) 


lood pressure (BP) measurement is 
an important diagnostic tool in pedi- 
atric practice for the early detection of 
certain disease processes as well as the 
management of patients with alter- 
ations in BP. The conventional ausculta- 
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tory BP measurement technique is diffi- 
cult to apply in newborns, infants, and 
small children due to faint Korotkoff 
sounds in these age groups.’ Recom- 
mended metheds” and normal BP val- 
ues”"** have varied widely. Observer- 
related variation and/or bias may be an 
important contributor to the wide varia- 
tion in normative values.*” 

Automated BP measuring devices re- 
move some of the above sources of varia- 
tion,” and an automated oscillometric 
device has been found to reflect directly 
measured arterial pressure quite accu- 
rately.” Of equal importance, they can 
be applied in the absence of a physician 
or nurse, thus minimizing environmen- 
tal effects on BP. These devices are be- 
ing used with increasing frequency in 
pediatric patient care areas. However, 
currently available normative data are 


derived from several studies in which _ 


conventional auscultatory methods or 
Doppler ultrasonic devices are used. It 
is necessary to establish normative data 
for oscillometric devices as well, since 
both the methodology and the environ- 
ment for measuring BP differ from 
those above. It is not known if these 
differences might yield somewhat dif- 


ferent normal values. Therefore, it was- 
the purpose of this study to establish 
normative BP values for the first 5 years 
of age by the use of one of these devices, 
the Dinamap Monitor. 


METHODS 


The Dinamap Monitor Model 1846 (Criti- 
kon Ine, Tampa, Fla) was used in this study. 
This device detects motions of the BP cuff 
encircling the extremity. This motion is due 
to oscillation of the underlying artery. When 
a cuff inflated to a pressure level above sys- 
tolic pressure is gradually deflated, three 
characteristic changes occur in the magni- 
tude of oscillation. A sudden increase in am- 


- plitude occurs at systolic pressure, a further 


maximum increase in amplitude corresponds 
to mean pressure, and a gradual then sudden 
decrease in amplitude occurs at diastolic 
pressure.” The accuracy of this device in 
reflecting direc: arterial pressure has been 
demonstrated in the neonate,” in infants 
and children,” and in adults. ® The device 
has an automatic inflation-deflation control 
that allows multiple measurements without 
the potential effects of the presence of a phy- 
sician or nurse and has an optional capability 
to record BP values. 

Infants and children up to 5 years of age 
who were completely healthy or those who 
had only minor complaints without fever 


Table 1.—Age, Sex, and Ethnicity of Study Population 


Ethnicity, No. (%) 


Sex, No. (%) 


Age No. of 
Group* Patients M 


2to 3 wk 


Black Hispanic 


ito5mo 


6 to 11 mo 


1y 
2y 
3y 
4y 
Sy 
Total 


*Age at last birthday. 


49 (47) 
122 (53) 
80 (44) 
109 (44) 
112 (53) 
103 (53) 
100 (44) 
72 (46) 
747 (48) 


56 (53) 
110 (47) 
103 (56) 
136 (56) 
100 (47) 
90 (47) 
126 (56) 
86 (54) 
807 (52) 


55 (52) 
155 (67) 
152 (83) 
205 (84) 
166 (78) 
151 (78) 
185 (82) 
134 (85) 


1203 (77) 


27 (26) 
38 (16) 
4 (2) 
6 (2) 
12 (6) 
8 (4) 
9 (4) 
2 (1) 
106 (7) 


23 (22) 
39 (17) 
27 (15) 
34 (14) 
34 (16) 
34 (18) 
32 (14) 
22 (14) 
245 (16) 
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Fig 1.—Age-specific percentiles of Dinamap blood pressure values in patients 2 weeks to 5 
years of age. The average of three readings is used. Values for 1- to 3-day-old newborns” are 


included for completeness. 


were recruited by a research nurse in the 
waiting room of pediatricians’ offices and 
well-baby clinies in the San Antonio, Tex, 
area. Some patients were excluded from final 
analysis based on physicians’ findings and 
‘diagnoses. Well siblings who accompanied 
patients were also recruited. Children 


AJDC~Vol 143, July 1989 


known to have cardiac, renal, metabolic, en- 
docrine, neurologic, or pulmonary disease 
and those taking medications that might af- 
fect the BP were excluded from the study. 
There were a total of 1554 children in the 
study, including 747 boys (48%) ard 807 girls 
(52%). Of these, 1208 were white (77%), 106 


were black (7%), and 245 were Hispanic 
(16%) (Table 1). 

Blood pressure cuffs were selected to be 
40% to 50% of the measured circumference of 
the upper arm of each patient. This cuff size 
has been shown to permit accurate reflection 
of intra-arterial BPs in neonates,” infants, 
and children” for Dinamap BP measure- 
ments. This cuff size coincides with that 
recommended by the American Heart Asso- 
ciation for auscultatory blood pressure de- 
termination in children.’ To avoid apprehen- 
sion, the research nurse carried out the blood 
pressure measurements in the waiting room 
before the children were seen by a uniformed 
nurse or physician. Infants were seated in 
parents arms, supine on parents’ laps, or 
semireclining in infant seats. Older infants 
and children were seated beside the parent. 
Distractions, such as a pacifier or bottle, 
reading, and talking, were used by the par- 
ents or the research nurse to maximize the 
child’s cooperation. 

Three BP and heart rate readings were 
obtained on each child with a 1-minute rest- 
ing period between readings. Readings on 
children who became uncooperative or who 
were called into the examination room during 
the study were excluded from tabulation. 
Body weight and height were also recorded 
whenever available from the physician’s of- 
fice chart. The patient's age, ethnicity, sex, 
and position (supine, sitting, or semireclin- 
ing) when BP was measured were recorded 
for statistical analysis. The statistical analy- 
sis was performed using the SPSS X pro- 
gram (SPSS Ine, Chicago, IJ). A one-way 
ANOVA followed by the Newman-Keuls 
Test was used when comparing three or more 
groups. When comparing two groups of data, 
Student's t test was used. Statistical signifi- 
cance was accepted at the .05 level. This 
study was approved by the Institutional Re- 
view Board of the University of Texas 
Health Science Center, San Antonio, and in- 
formed consent was obtained from one par- 
ent of each patient. 


RESULTS 


Sex and ethnicity of the study popula- 
tion are shown for each age group in 
Table 1. The mean ratio of cuff width to 
arm circumference (CW/AC ratio) was 
0.46 with a range of 0.40 to 0.49. It was 
possible to obtain three acceptable BP 
readings in 87% of the infants younger 
than 8 years of age and in all children 3 
years of age and older. Six percent of 
the children younger than 3 years of age 
were called into the examination room 
before the completion of three readings, 
and 7% of the children younger than 3 
years of age did not cooperate enough to 
permit reliable BP readings. 
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Fig 2.— Age-specific percentiles of heart rate by Dinamap Monitor in patients 2 weeks to 5 years 
of age. The average of three readings is used. Values for 1- tc 3-day-old newborns” are included 
for completeness. 


Table 2.— Differences Between the First Blood Pressure (BP) Reading and the 
Average of Multiple Readings 


~ Mean + SD 


Age Group BP{1)— XBP(2-3} 


1 to 11 mo (n=415) 
Systolic 


Diastolic 


BP(1)*—XBP(1-2-3)t 


0.99 + 12.10 
1.29+ 11.84 
1.40 + 12.09 


0.66 + 8.07 
0.86 +7.89 
Mean 0.92 +8.05 


1 to 5 y (n= 1034) 
‘Systolic 


Diastolic 


2,56 +9,59§ 
2.19+9.26§ 
1.88 +9.98§ 


1.71 +6.39§ 
1.46+6.16§ 
1.25 +6.65§ 





Mean 


*BP(1) indicates the first BP readings. 

tXBP(1-2:3) indicates the average of triplicate BP readings. 
+XBP(2:3) indicates the average of the second and third BP readings. 
§BP(1} is significantly greater (P<.05) than XBP(1-2:2 “2) or XBP(2:3). 


sitting when BP was measured. In in- 
fants 2 weeks to 5 months of age, BP 
values were taken with the ir-fant in the 
sitting position (41.5%), the supine posi- 
tion (24.5%), or a semireclining position 
(34.0%). There was no statistically sig- 


For each age group, BP and heart 
rate did not differ between boys and 
girls (P>.05) and among different eth- 
nic groups (P>.05), All patients 12 
months of age and older and most. of the 
patients 6 to 11 months old (98%) were 
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nificant difference in BP among the 
groups (P>.50 for systolic and mean 
pressures, and P>.20 for diastolic pres- 
sure). Because sex, ethnicity, and posi- 
tion were not found to contribute signifi- 
cantly to BP and heart rate, data were 
combined regardless of these variables 
and were expressed according to age. 
Percentile values of the average BP 
are shown in Fig 1 and those of heart 
rate in Fig 2. Data from neonates 1 to 3 
days old” are also included for easier . 
comparison and completeness. There is 


‘a rapid rise in systolic, diastolic, and 


mean pressures between the immediate 
neonatal period and the 1- to 5-month 
period (Fig 1). Systolic pressure did not 
rise from 1 month to 1 year ofage. After 
1 year of age. it began to increase at a 


. rate of approximately 2 mm Hg per year 


until 5 years of age. Mean pressure val- 
ues showed z similar trend to that of 
systolic pressure, but at a rate of ap- 
proximately 1 mm Hg per year. Diastol- 
ic pressure did not rise from 1 month to 5 
years of age (Fig 1). 

In general, the first BP readings were 
greater than the average of the tripli- 
cate readings and that of the two latter 
readings. The average difference be- 
tween the first reading and the average 
of the triplicate reading was smaller 
than the difference between the first 
and the two latter readings (Table 2). 
The difference was not statistically dif- 
ferent in infants less than 12 months of 
age (P>.20), but was significantly dif- 
ferent in children 1 year of age and older 
(P<.05) (Table 2). The correlation be- 
tween systolic pressure and weight of 
the patient was fair (r =.403, P<.0001) 
and was slightly better than fair with 
age (7 = .878, -P<.0001). The correlation 
between diastolic (r= .018 to .183) and 
mean (r=.105 tc .138) pressures and 
age, weight, or height was equally poor. 

The heart rate decreased with in- 
creasing age, except for the immediate 
neonatal period (Fig 2). The first heart 
rate was 1 to 2 beats per minute lower 
than the average of the three readings 
and the two latter readings in children 3 
years of age and older (P<.05), but not 
different in children younger than 3 


- years old (P>.05). There was a good 


negative correlation between heart rate 
and age, heart rate and weight, and 
heart rate and height (r= .630 to — .772, 
P<.0001). 
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COMMENT 


This study establishes normative BP 
values in an office setting in infants and 
small children with the use of the Dina- 
map Monitor, which is widely used in 
pediatric patient care areas. A close cor- 
relation has been demonstrated be- 
tween indirect BP values by the Dina- 
map Monitor and direct arterial BP 
values in infants and children.” There is 


also indirect evidence that supports the - 


reliability and validity of Dinamap BP 
values. Systolic BP values in this study 
are in close agreement with those re- 
ported by the 1987 National Institutes 
of Health (NIH) Task Force,’ which 
were derived from three independent 
studies using ultrasonic devices (Arter- 
iosonde, Doppler ultrasound probe). 

A report of BP values in Japanese 
children up to 3 years of age using the 
Arteriosonde is also in close agreement 
with the results of this study.“ Diastolic 
BP values of children 2 to 5 years of age 
taken as the Korotkoff phase IV report- 
ed by the NIH Task Force’ agree closely 
with this study, but the values for in- 
fants 1 month to 1 year of age were 4 to 
10 mm Hg lower than found by this 
study, in which the average increments 
of systolic and diastolic pressure in chil- 
dren 3 years and older were found to be 
similar to the findings of other epidemi- 
ological studies using a sphygmoma- 
nometer.”’” In the age ranges studied, 
there appears to be no sex-related or 
ethnicity-related differences in BP (or 
heart rate), which is in agreement with 
other investigators.” Although normal 
BP values found in this study agree with 
large epidemiological studies,” we need 
to stress that the data were obtained in 
an office setting with the selection of 
patients not strictly adhering to epide- 
miological principles. 

It should be stressed that the oscillo- 
metric equipment is merely a different 
detection device and we should still ad- 
here to well-known guidelines’”’ of indi- 
rect measurement of blood pressure. 
Correctly selecting and placing the BP 
cuff on the patient, securing the cooper- 
ation of patients, preventing sudden 
movements of the extremity, and main- 
taining a quiet environment are all im- 
portant requirements that must be met 
with any device, including an automatic 
one. It is mandatory to calibrate the 
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machine at regular intervals and to train 
personnel in the correct use of the 
device. 

This study reconfirms earlier-reports 
showing that systolic BP values are fair- 
ly well correlated with the weight and 
age of the patients,”" but the correla- 
tion is poor for diastolic and mean pres- 
sures. Although weight was slightly 
better correlated with systolic BPs than 
was age, we recommend that age be 
used to expréss normative values rath- 
er than weight for practical reasons. 
Similarly, although some people recom- 
mend that BP levels in growing children 
be related to height,” we found that 
height was not better correlated to 
blood pressure levels than was age. 

Some investigators recommend aver- 
aging two or three BP readings in chil- 
dren,*” but others do not.” In children 
11 to 17 years old, Hohn et al” found no 
difference between the first BP read- 
ings and the average of three readings 
or that of the two subsequent readings. 
Using the auscultatory method in adult 
patients, the average of the triplicate 
measurements was found to be the same 
as a single measurement.” 

Obtaining three readings is not al- 
ways possible in infants and children. 
Comparison cf the first BP. readings 
against the average of two latter read- 
ings and that of three readings reveals a 
certain pattern (Table 2). The first read- 
ing was not different from the average 
of multiple readings in infants younger 
than 1 year of age. After infancy, the 
first reading may be 1 to 4 mm Hg high- 
er than the average of multiple read- 
ings. Apprehension associated with BP 
measurement may be responsible for 
the higher first reading seen in small 
children. Although the average of three 
readings may represent more basal and 
reproducible BP values," in view of the 
relatively small clinical difference, we 
feel that one reading may be acceptable 
in daily practice as long as the above 
trend is taken into consideration in the 
interpretation of BP values. 

This study also provides normative 
values for heart rate for this same group 
of children. The values have the advan- 
tage of being taken with minimal appre- 
hension and, consequently, are likely to 
reflect the normal rate. The number of 
measurements made no difference in 
children younger than 3 years of age. 


However, the first reading of the heart 
rate was 1 to 2 beats per minute lower 
than the average multiple-measure- 
ment values in children 3 years of age 
and older. The reason for this is not 
clear. 

There are several advantages of the 
Dinamap Monitor over conventional or 
other noninvasive methods of BP mea- 
surement.” Since it detects pressure 
oscillation, not sounds, the Dinamap 
Monitor can be used in neonates and 
small infants in whom Korotkoff sounds 
are usually too weak to give accurate 
readings. It can be used in a noisy envi- 
ronment or by a person with a hearing 
impairment. Observer-related varia- 
tion and/or bias is completely eliminat- 
ed; thus, there is’ no need for a long 
period of training personnel or a need to 
use arandom zero device that is imprac- 
tical in daily pediatric practice. A recep- 
tionist can easily be trained to use this 
device. The controversy over the choice 
between Korotkoff phase IV and phase 
V for diastolic pressure is not a problem. 
It also gives mean pressure and heart 
rate. An important drawback of this de- 
vice is its relatively high cost for the 
average pediatrician. At the time this 
article was prepared, a Dinamap Moni- 
tor cost approximately $3100. 

The results of this study show that it 
is possible to obtain BP measurement in 
infants and small children using an auto- 
matic device. Currently, the NIH Task 
Force recommends routine BP determi- 
nation by the auscultatory method in 
children 3 years of age and older.’ It 
appears that routine BP determination 
should be practiced regardless of the 
age of patients when an oscillometric 
device is available. We found the Dina- 
map Monitor to be well accepted by 
most of our patient population. Three 
readings were possible in 87% of chil- 
dren younger than 3 years of age and in 
all children 3 years of age and older. 
This device was accepted by the pa- 
tients 94% of the time for one reading in 
children younger than 3 years of age. 

Our experience with oscillometric 
measurements of BP shows this to be 
more easily applicable in infants and 
small children than the conventional 
auscultatory method. Our normative 
data are generally in agreement with 
published values,” but show somewhat 
smaller variance. This may be because 
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our method precludes observer bias or 
variability, because a single consistent 
method and cuff size criterion were 
used, or because triplicate measure- 
ments were averaged. Finally, even 
with this method, problems and vari- 
ables associated with indirect BP mea- 
surement still exist and should be con- 
trolled according to well-established 
guidelines.” 
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Insulinlike Growth Factors in Patients 7 
With Active Nephrotic Syndrome 


Eduardo H. Garin, MD; Maria B. Grant, MD; Janet H. Silverstein MD 


è The serum concentrations of insulin- 
like growth factors 1 and 2 (IGF-1 and IGF- 
2) were measured by specific radioimmu- 
' noassays in 25 nephrotic patients. The 
serum concentration of IGF-1 in nephrotic 
patients (mean+SEM, 169+17 ng/mL) 
was significantly lower than that observed 
in 20 control subjects matched for sex and 
age (338+36 ng/mL). The IGF-2 serum 
concentration was significantly lower in 
nephrotic patients (343 + 22 ng/mL) than 
in control subjects (898 + 80 ng/mL). The 
IGF-1 and IGF-2 150-kd and 45-kd carrier 
protein complexes were found in the urine 
of nephrotic patients, whereas there was 
no binding of radiolabeled IGF-1 or IGF-2 
to IGF carrler proteins in the urine of con- 
trol subjects. The low serum IGF-1 and 
IGF-2 levels observed in nephrotic pa- 
tients could be partially due to the in- 
creased urinary losses of the IGF carrier 
proteins. 

(AJDC. 1989;143:865-867) 


nsulinlike growth factors (IGFs) are 

polypeptide hormones that mediate 
growth hormone action on cartilage cell 
metabolic activity and skeletal growth.’ 
They circulate in the plasma specifically 
bound to one or more carrier proteins.’ 
Free IGF represents less than 1% of the 


total IGF.” The circulating IGF carrier © 


protein complexes presumably serve as 
a storage site for these hormones in the 
body.’ 

Growth failure was frequently seen in 
edematous nephrotic children prior to 
the introduction of steroid therapy,‘ and 
continues to be a problem for the patient 
who currently fails to respond to this 
mode of therapy. Because nephrotic 
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syndrome is characterized by mcreased 
glomerular permeability to plasma pro- 
teins,’ and because the IGFs are mostly 
bound to the carrier proteins, the uri- 
nary loss of the carrier protein could 
result in decreased plasma levels of 
IGFs, thus contributing to growth fail- 
ure in those patients with persistent ne- 
phrotice syndrome. 

The purpose of this study was to mea- 
sure serum IGF-I and IGF-2 levels in 
patients with active nephrotic syn- 
drome and to determine the presence of 
the carrier proteins in the urine of the 
nephrotic patients. 


PATIENTS AND METHODS 


Twenty-five patients with active nephrot- 
ic syndrome and 20 control subjects matched 
for age and sex were included in the study. 
Seventeen patients had minimal lesion ne- 
phrotic syndrome, 5 had focal segmental glo- 
merulosclerosis, and 3 had mesangial prolif- 
erative glomerulonephritis. There were 19 
boys and 6 girls. Their ages ranged from 3 to 
18 years, with a median age of 10 years. 

All patients had active nephrotic syn- 
drome, defined as massive proteinuria (>50 
mg/kg per day or 40 mg/m’ per hour or 3+ by 
Albustix [Miles, Elkhart, Ind]) associated 
with low serum albumin levels (<0.25 g/L). 
All patients had normal serum 2reatinine 
eoncentration for age and had not received 
glucocorticoid therapy for at least 1 month 
prior to the study. 

Serum concentrations of IGF-1 and IGF-2 
were measured by the radioimmunoassay 


- technique of Zapf et alf after the growth 


factors were separated from their binding 
proteins by acid chromatography. The IGF 
labeled with iodine 125 was prepared in the 


laboratory of one of us (M.B.G.). The specific’ 


radioactivity of the labeled peptides was ap- 
proximately 100 Ci/g. The radioactive iodine 


- content was between 0.25 and 0.5 atoms per 


molecule of IGF.. 

Acid chromatography was performed on 
G-50 Sephadex calumns (1 x 10 em) (Pharma- 
cia, Piscataway, NJ) using 0.5 mol/L of ace- 
tic acid. The fractions, eluting at 50% to 80% 


bed volume, were combined, refrozen, ly- 
ophilized, and neutralized with 2 mL of 0.1 
mol/L of ammonium bicarbonate. This again 
was refrozen, relyophilized, and brought into 
solution with 0.05 mol/L of phosphosaline 
buffer, pH 7.4. Aliquots of this were used for 
the radioimmunoassay with all samples made 
in duplicate. 

For serum, the final dilutions were 1:200 
and 1:400 for IGF-1 and 1:400 and 1:800 for 
IGF-2. Cross-reactivity of IGF-2 in the IGF- 
lassay was 1%, and cross-reactivity of IGF-1 
in the IGF-2 assay was 10%. Values in this 
study were corrected for this cross-reactiv- 
ity. Internal standards in each assay were 
used to minimize interassay variation. These 
internal standards consist of three chromato- 
graphed sera, one from an acromegalie sub- 
ject and two from control subjects. The lat- 
ter were similarly used for the IGF-2 assay. 
Each internal standard was assayed at four 
dilutions in duplicate. The interassay varia- 
tions for the IGF-1 and IGF-2 radioimmuno- 
assay were 14.8% and 11.3%, respectively, 
while the intra-assay variations were 2.3% 
and 2.5%, respectively. 

The presence of the carrier proteins for 
IGF-1 and IGF-2 in the urine of seven pa- 
tients‘ (four with minimal lesion nephrotic 
syndrome and three with focal glomerulo- 
sclerosis) and three control subjects 
matched for age was assessed. Urine was 
collected from each subject during a 24-hour 
period. The urine pH was maintained at neu- 
trality during the collection. The urine was 
frozen, lyophilized, and then resuspended in 
10 mL of distilled water. The sample was 
then filtered using Whatman GF/D miero- 
fiber filters (Whatman, Clifton, NJ) to re- 
move any particulate matter. A 0.1-mL ali- 
quot of urine was then incubated with either 
30 000 epm of “I-IGF-1 or “I-IGF-2 (specif- 
ic activity: 100 Ci/g, radioactive iodine con- 
tent was 0.25 to 0.5 atoms per molecule of 
IGF) for 24 hours at 4°C. 

The reaction mixture was then applied toa 
1.5 x 70-em column of Sephacryl S-200 that 
had been equilibrated with 0.05 mol/L of so- 
dium phosphate (pH 7.4), 0.15 mol/L of sodi- 
um chloride, and 0.02% sodium azide and 
calibrated with human IgG (molecular 
weight [MW]=156 kd), human transferrin 
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(MW =88 kd), egg albumin (MW =45 kd), 
and chymotrypsin (MW = 25 kd). The sample 
was then eluted with 0.05 mol/L of phos- 
phate-buffered saline at 4°C with a linear 
flow rate of 16 mL/h. Fractions (1.6 mL) 
were collected and assessed for radioactiv- 


ity. The binding proteins identified by this . 


method were found to be specific for IGF-1 
and IGF-2 in our previous studies.” 

Serum albumin and creatinine levels were 
' measured using a Technicon autoanalyzer IT 
(Technicon, Atlanta, Ga), Urinary protein 
was determined using the sulfosalicylic-sodi- 
um sulfate test.” Statistical analyses were 
performed using Student's ¢ test for indepen- 
dent samples. Student’s ¢ tests were per- 
formed on the logarithms of the measured 
values of IGF-1 and IGF-2. 


RESULTS 


The serum concentration of IGF-1 
in nephrotic patients (mean+SEM, 
169+ 17 ng/mL) was significantly lower 
than that observed in the control 
subjects matched for sex and age 
(888 + 36 ng/mL, P<.0001). No signifi- 
cant differences were seen between the 
serum IGF-1 levels of patients with 


` minimal lesion nephrotic syndrome 


(166 +24 ng/mL) and those of patients 
with other glomerulopathies (176+ 30 
ng/mL) (Table). 

The mean IGF-2 serum concentration 
was significantly lower in nephrotic pa- 
tients (848+22 ng/mL) than control 
subjects (898 + 80 ng/mL, P<.001). No 
statistically significant differences were 
found between IGF-2 serum levels of 
patients with minimal lesion nephrotic 


syndrome (888 + 25 ng/mL) and patients. 


with other glomerulopathies (856 + 47 
ng/mL). 

The Sephacryl gel filtration of urine 
from seven nephrotic patients preincu- 
bated with “I-IGF-1 and “I-IGF-2 re- 
sulted in three peaks. The first peak had 
an apparent MW of 150 kd, the second 
peak had an MW of 45 kd, and the third 
peak represented excess unbound “I- 
IGF. All patients showed the same elut- 
ing pattern. A representative chro- 
. matogram is depicted in the Figure. 
There was no binding .of radiolabeled 
IGF-1 and IGF-2 to IGF carrier pro- 
teins in the urine samples from the 
control subjects. Only unbound “I-IGF 
was detected on their chromatograms. 


| COMMENT 
This study demonstrates that pa- 


tients with active nephrotic syndrome 
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E Insulinlike Growth Factor (IGFj1 and IGF-2 Serum Concentration - 
>> in Nephrotic Patients a 


Mean ~SEM f 
rrenean aaaea A rN, 
Nephrotic Patients Control Subjects 
(n= 25) (n= 20) 
IGF-1, ng/mL  169+17* 338 +36 
IGF-2, ng/mL 343 +22t 898 + 80 


*P<.0C01 compared with control subjects. 
+P<.001 compared with control subjects. 


há 


‘ Breer IGF-1 


~--~ IGF-2 


lodine 125, cpm 


5 10. 





150 kd 





Excess Unbound 
IGF Labeled 
45 kd With lodine 125 


+ + 
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No. of Tubes 


The pattern of radioactivity eluting from a Sephacryl S-200 column is shown after incubation of 


_insulinlike growth factors 1 and 2 (IGF-1 and IGF-2) labeled with iodine 125 with urine from 


nephrotic patients. The 150 kd represents the eluting peak for the 150-kd complex; the 45 kd 
indicates the eluting peak for the 45-kd complex. The third peak shows excess unbound 


"1_IGF-1 and I-IGF-2. 


have decreased serum levels of both 
IGF-1 and IGF-2 peptides. - Further- 
more, the decreased concentration was 
found regardless of the. underlying 
pathologic features (minimal lesion ne- 
phrotic syndrome or other glomerulo- 
pathies). The low IGF-1 and IGF-2 lev- 
els could be due to decreased synthesis 


of peptides, or increased urinary losses 


of the plasma carrier proteins, or both. 
Insulinlike growth factor 1 is consid- 
ered to be a sensitive marker of nutri- 
tion, particularly of dietary protein in- 
take.’ Plasma levels of IGF-1 are known 
to be decreased in protein-energy mal- 


_ nutrition and after fasting.” The nega- 


Insulinlike Growth Factors— Garin et al 














itrogen balance observed in pa- 
s- with nephrotic syndrome may 
erefore explain the low IGF-1 serum 
els found. However, periodic dietary 
calls in our patients suggested ade- 
te protein and energy intake. More- 
ver, though in negative nitrogen bal- 
ance due to the massive proteinuria, 
ephrotic patients have increased he- 
atic protein synthesis.” Therefore, 
mino acids are available for the liver to 
nthesize albumin, IGFs, and other 
roteins, whereas protein wasting is 
geen in other organs, such as muscles. 
> Thus, it is unlikely that nutritional fac- 
ters alone can explain the decreased se- 
<- yum concentration of the IGFs. 
> Growth hormone regulates the hepat- 
Je production of the IGFs.” The IGF-1 
serum levels are far more growth hor- 
mone dependent than those of IGF-2. 
_ Children with nephrotic syndrome have 
< normal basal and peak growth hormone 
levels to insulin provocation,“ suggest- 
ing that the decreased IGF-1 level is not 
due to inadequate growth hormone syn- 
thesis or release. 
< Insulinlike growth factor 1 and IGF-2 
-circulate in the plasma bound to specific 
--earrier proteins.’ Approximately 80% of 
--: the IGFs in normal plasma are carried 
< as a part of a 150-kd MW complex that 
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appears to be under growth hormone 
control. The remainder of the IGFs are 
bound to a smaller complex with an esti- 
mated MW between 30 and 50 kd. The 
amount of this “45-kd” binding protein 
complex in plasma is less firmly linked 
to growth hormone than is the 150-kd 
form. 

In this study, the 150-kd and the 45- 
kd carrier proteins were found in the 
urine of the nephrotic patients but not in 
control subjects whose urine did not 


have detectable amounts of these pro- — 


teins. These increased urinary losses 
are due to the increase in glomerular 
permeability to plasma proteins, which 
is characteristic of patients with ne- 
phrotic syndrome.’ The 150-kd and 45- 
kd complexes were found in the urine of 
all seven patients with nephrotic syn- 
drome, regardless of whether they 
were patients with minimal lesion 
nephrotic syndrome or other glom- 
erulopathies. 

Consistent with this finding, there 
were no significant differences between 
the serum levels of IGF-1 and IGF-2 in 
case patients with minimal lesion ne- 
phrotic syndrome and case patients 
with other glomerulopathies. A de- 
crease in the plasma level of the active 
metabolite due to the urinary losses of 
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_ levels of ionized calcium and iron def 
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ciency anemia. ; 
Growth is the result of complex inte 


catabolic factors, and the response of 
the target organs. Insulinlike growt 
factors are considered to be anabolic 
hormones. Their effectiveness is antag- 
onized by IGF inhibitors. These appear 
to be proteins that are not measured by 
the IGFs’ radioimmunoassay.” Low se- 
rum levels of IGFs are found during 
conditions associated with growth dis- 
turbances. Thus, it is tempting to specu- 


nephrotic syndrome, poor growth could 
be mediated, at least in part, bya dee 
crease in circulating IGFs due to in- 
creased IGFs’ urinary losses. iS 
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‘GOOD NATURE 


Iron Fortified Follow-Up Formula 





For babies over six months of age 
arti solid foods 



















< When baby reaches the 
solid food stage, approxi- 
mately 6 months of age, 
formula is no longer his 
sole source of nutrition. 
Yet, whole milk* doesn't 
contain all the _f 
necessary vitamins 
and the high- 
carbohydrate 
cereals, fruits, 
and vegetables 
- he eats are low in 
certain nutrients. 
And, older babies 
require less 
energy from 
fat! and 
more from 
protein? 
Carnation. = 
GOOD NATURE: Follow. Up Pornisda provides 
the added nutrients for the older baby’s opti- 
mal growth and dagelopment. And it contains 


For more information about GOOD NATURE 
Follow-Up Formula, please write to: 
Carnation Nutritional Products, 

5045 Wilshire Blvd., Los Angeles, CA 90036. 


(amation. 


-Setting the stage 
Jor better development™ 


REFERENCES: 1. Kwiterovich PO Jr, Salz KM: Pediatric aspects of the diel-heart hypothesis, in Bond JT, Filer LJ, Leveile GA, et al (eds): Infant 
2. Food and Nutrition Board, NAS/MRC. Recommended Dietary Allowances, ed 9, 1980. *Pasteurize 





d cow's milk 


more protein and calcium than starter 
formula to support the increased metabolic 
demands of bone mineralization and 
muscle mass growth. 

The ratio of unsaturated to saturated 
fatty acids in GOOD NATURE is 2:1. 

GOOD NATURE is higher in monounsatu- 
rated fatty acids yet contains 28% less fat 
than starter formula to satisfy the changing 
needs of the older baby. 

GOOD NATURE also has a carbohydrate 
blend of 63% corn syrup solids and 37% 
lactose to help assure tolerance. It contains 
12 mg iron per quart to help ensure a 
sufficient supply at an age when inborn 
stores are depleted. GOOD NATURE costs 
less than starter formula and also tastes, 
smells, and looks like the real food baby is 
learning to enjoy. 

When baby is ready for solid food, Mom 
may ask you about GOOD NATURE Follow- 
Up Formula. You can reassure her that 
GOOD NATURE is nutritionally sound and 
makes good sense for her baby. 


Ready to 


Feed 
Do Not Add Water 


_ @mation_ 


GOOD NATURE Follow-Up Formula.. 
xy available to consumers in 

2-fl-oz ready-to-feed fresh packs 
= 12-0z easy-to-mix powder canisters. 
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Baby Magic’ Baby Bath 
Clinically proven hypo-allergenic' 


pH balanced to match babies’ skin’ 


Cleans gently without removing 
natural skin oils 


Milder than the leading bar soap’ 


|. Data on file, The Mennen Company. 


Baby Magic’ Baby Lotion ` 
Clinically proven hypo-allergenic' 


pH balanced to match babies’ skin’ 


Special moisturizers leave babies 
skin soft 


Helps protect against irritating 
wetness in the diaper area 


Call 1-800-325-7654 to receive a 
Baby Magic” clinical overview. 
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-On the consumer promotion of infant formula. 


There is a development that undermines your control over the infant’s diet and 
health, and that undermines breastfeeding—the advertisement of formulas directly 
_ to the mother through TV, magazines and mail. 


On June 1, the President of the American Academy of Pediatrics sent a letter to all 
Fellows of the Academy reaffirming its stance against consumer advertising, and 


expressing concern that other formula companies might follow Nestlé/Carnation. 
This concern was justified. On June 15, it was announced at a press conference that 


- Mead Johnson/Bristol-Myers will be producing an infant formula to be sold and 
_ marketed under the Gerber label. Part of the program is a multimillion-dollar budget 
<- for advertising the formula directly to mothers via TV and print. 


Speaking at the press conference, Gerber Products Division President Robert L. 
- Johnston, Jr., said that Gerber was entering the market because it had, “identified 
significant changes in usage that convinced us the timing was right....” 


“First,” he said, “there is a rapid decline in breast-feeding after mothers leave the 
hospital.” And, “... parent decision regarding baby formula brand selection has 
grown....” 


The irony is inescapable and appalling. In other words, because breastfeeding is 
declining, more infant formulas should be promoted to the mother. In other words, 
because some mothers are making feeding decisions on their own, even more 
mothers should follow suit. 


When Nestlé/Carnation entered the marketplace and, again, when Mead Johnson/ 
Bristol-Myers joined with Gerber, we reexamined the Ross philosophy of promoting 


~. SIMILAC® Infant Formulas. The result of our deliberations was an even deeper 


resolve to support the doctor/patient relationship. 


| Our philosophy remains unchanged. Ross Laboratories has no plans to resort to 
- direct consumer advertising for SIMILAC and our other infant formula products. 


< We will continue as an ally of health care professionals by supporting your - 
-prerogative to prescribe and recommend products as training and experience dictate. 


| We stand behind you. 
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Sprinkled Intact 


Changing your patients from sprinkled to solid theophylline administration shouldn't mean changing | 
their serum levels as well. With Slo-bid, you won't change a thing. when your younger asthma patients 
are ready to switch to intact administration. 


ahi i i Switching from Slo-bid sprinkled to Slo-bid intact 
Slo bid maintains steady causes virtually no change in serum levels. Since the 
) theophylline levels when release system doesn't change, theophylline perfor- 
ai ; . mance with both forms is identical. There's no need to 
Switching from sprinkled to restabilize your patients when they switch to taking 
: ti . capsules. in addition, capsules are the dosage form 
solid administration’ more patients prefer to take? 
Mean Serum Theophylline Concentration in 14 Children Dosed 
With Sio-bid Sprinkled and Sto-bid intact Keep your patients’ theophylline levels steady. Start and 


stay with Slo-bid. It's the perfect theophylline system for 
asthma patients to grow up with. 
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Pediatric Use: 
Satety and effectiveness of Slo-bid Gyrocaps administered: 
1. Every 24 hours in children under 12 years of age, have not been established. 
2. Every 12 hours in children under 6 years of age, have not been established. 
REACTIONS: The following adverse reactions have been observed, but there has not been enough 
collection of data to support an estimate of their frequency. The most consistent adverse reactions are 
usually due to overdosage. 
Gastrointestinal: nausea, vomiting, epigastric pain, hematemesis, diarrhea. 
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This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues. Further, we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria 


for original articles. 


Campylobacter pylori Gastritis and 
Peptic Ulcer in Children 


Sir —We read with great interest the 
article by Kilbridge et al’ in the De- 
cember 1988 issue of AJDC on Cam- 
pylobacter pylori (CP)-associated 
gastritis and peptic ulcer disease in 
children, which are becoming growing 
problems in pediatric gastroenterol- 
ogy. In fact, according to some authors 
CP is present in antral biopsies of up 
to 82%" of children with recurrent 
abdominal pain severe enough to re- 
quire gastroscopy. Even if the preva- 
lence of CP infection is known to in- 
crease with age and, therefore, it is 
expected to be lower in the pediatric 
population, in children with primary 
gastritis the percentage of CP infec- 
tion is as high as 60% to 80%*5 and 
quite similar to the rate found in 
adults. 

In a retrospective study we carried 
out on all gastroscopies performed in 
our center from 1983 to 1987, only 58 
patients (8.6%) with primary gastritis 
were found, but in 70.7% of them CP 
was identified when the histological 
slides were reviewed. We feel that this 
figure, like the 55% reported by Kil- 
bridge et al, underestimates the real 
prevalence of CP infection. In fact, we 
used to take biopsy specimens only 
from those gastric antra showing some 
changes at endoscopy, but we are now 
aware, as Kilbridge et al pointed out, 
that CP can colonize a normal-appear- 
ing antrum. The low figures reported 
could be due to the fact that their 
study was retrospective. We would 
like to emphasize the high prevalence 
of the CP infection in children that, in 
a prospective study we are presently 
conducting, is reaching more than 90% 
in children with primary gastritis or 
peptic ulcer disease. 

Two points in the article by Kil- 
bridge et al are of particular interest: 


1. There was a predominance of 
chronic infiltrate antral CP gastritis 
in children, with less diffuse acute 
inflammatory component than in 
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adults. Their hypothesis that this rep- 
resents an earlier phase of infection is 
attractive but does not seem to be 
confirmed by some of our observa- 
tions. In fact, we too observed a 
higher prevalence of chronic gastritis 
in children with CP infection (26 cases 
vs 16 with acute inflammatory infiltra- 
tion), but after amoxicillin treatment, 
which cleared the infection in 85% of 
the children and healed the gastritis 
in 67%, we observed a recirrence in 
73% of the patients 3 months after 
stopping the treatment. We think that 
these recurrences could be considered 
as an early phase of infection since 3 
months earlier gastritis was not pres- 


ent. Sixty percent of these children 


who suffered a relapse showed an 
acute gastritis. 

2. There was a high relapse rate 
(80%) of duodenal ulcer in patients 
with CP gastritis. This finding may 
indicate that CP presence in antral 
mucosa portends an unfavorable prog- 
nosis. In a long-term follow-up study 
of children with peptic ulcer treated 
with ranitidine, we observed a relapse 


rate of 47% of 31 patients; CP was’ 


present in 85% of children who had a 
relapse but only in 29% of those who 
did not.’ 
GUISEPPINA OpERDA, MD 
DomMENICO DELL’OLIo, MD 
Kavexu Tavassoii, MD 
NICOLETTA ANSALDI, MD 
Gastroenterology Service 
Department of Pediatrics 
University of Turin 
Pza Polonia 94 
10125 Torino 
Italy 
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Sin—Although a rapidly expanding 
body of literature provides much infor- 
mation concerning the prevalence and 
the significance of CP in adults,! there 
is little information as to whether the 
association of this organism with his- 
tologie gastritis represents in child- 
hood a causal relationship or merely 


. an association. After reading the ar- 


ticle by Kilbridge et al, we were stim- 
ulated to report in brief our prelimi- 
nary data to address this question. 

Recently we initiated a prospective 
study in which we attempted to iden- 
tify CP in antral biopsies obtained 
from children undergoing upper gas- 
trointestinal tract endoscopy for 
chronic abdominal pain, hematemesis, 
vomiting, and unexplained iron-defi- 
ciency anemia. To date, complete eval- 
uation has been obtained on 24 chil- 
dren. 

In 11 of the 24 antral biopsies, the 
light microscopy showed evidence of 
chronic gastritis, which was character- 
ized by a diffuse inflammatory cell 
infiltration of the lamina propria con- 
sisting of plasma cells and lympho- 
cytes. Campylobacter pylori was de- 
tected by means of histological stains 
and culture in 10 of the 11 children 
with chronic gastritis. None of the 18 
patients with histologically normal an- 
tral mucosa had CP demonstrated on 
their antral biopsy specimens. The 
presence of the bacterium was associ- 
ated with mild as well as moderate to 
severe inflammatory changes of the 
antral mucosa. The association of CP 
even with mild gastritis provides fur- 
ther support that this organism rep- 
resents an inciting factor for antral 
gastritis in children. 
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Surprisingly, the antral biopsies did 
not indicate the presence of CP asa 
marker of “active” histological gastri- 
tis. In fact, the histological appear- 
ances were never associated with signs 
of activity. Kilbridge et al suggested 
that the “inactive” chronic inflamma- 
tion observed in the younger subjects 
in their study may represent an earlier 
phase of infection. 

In our study, patients with CP-as- 
sociated gastritis were older (mean 
age, 9.8 years) than those who did not 
present this condition (mean age, 
6.7 years). As previously described in 
adults,? it is possible that “active” 
chronic gastritis due to CP may be 
limited also in children to a patchy 
distribution and may not be present 
at the site of detection of the organism. 
Finally, six patients who received a 
4-week course of monotherapy with 
amoxicillin trihydrate (50 mg/kg per 
day in three divided doses) exhibited 
eradication of the organism, which 
was associated with a marked im- 
provement or complete resolution of 
the inflammatory changes of the gas- 
tric mucosa. After 6 to 18 months of 
cessation of therapy, the patients con- 
tinue to be asymptomatic. 

As Kilbridge et al point out, addi- 
tional prospective long-term follow-up 
studies may help to clarify further the 
role of CP in the pathogenesis of antral 
gastritis in children. 

Criaupio CHIESA, MD 

MARGHERITA Bonamico, MD 

Lucia Pacirico, MD 

Institute of Experimental 
Medicine CNR 

Institute of Pediatrics 


Fasio M. Macuriocca, MD 
Institute of Human Anatomy 


Francesco CARPINO, MD 
Department of Human 
Biopathology 

“La Sapienza” University of Rome 

00161 Rome 

Italy 
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In Reply.—Chiesa et al and Oderda 
_et al agree with us regarding the high 
prevalence of CP infection and its 
relationship to antral gastritis and 
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duodenal ulcer. 

The highly effective results of anti- 
microbial therapy reported by Chiesa 
et al are interesting. To date, we have 

en unsuecessful in eradicating CP 
with amoxicillin monotherapy. Our re- 
sults are in agreement with recently 
reported adult studies by Rauws 
et al,! as well as pediatric studies by 
De Giacomo et al.? The latter group 
had no success in eradicating CP or 
improving the underlying gastritis in 
their pediatric patients. The experi- 
ence cited above by Oderda et al also 
indicates failure to achieve permanent 
eradication of the organism with am- 
picillin. We look forward to the publi- 
cation of the study done by Chiesa 
et al. Perhaps we may be able to 
determine why we and others have not 
been successful in our efforts to erad- 
icate CP, We agree with Dr Oderda 
and his colleagues that children with 
CP gastritis and duodenal ulcer are 
very likely to suffer ulcer relapse if 
they are treated with standard H2 
antagonist therapy alone and the CP 
infection is not eradicated. 

Both Chiesa et al and Oderda et al 


- have additional observations regard- 


ing the relative roles of acute and 
chronic inflammation in CP gastritis. 
In pathologic parlance, the term active 
gastritis as used by Chiesa et al means 
acute inf.ammatory cells are present 
in the ‘tissue. They did not observe 
active gastritis in any of their CP 
infections; all the gastritis they ob- 
served was histologically chronic in- 
flammation. Their experience again 
differs from ours and from the other 
published series of CP gastritis in 
children,*®> where both chronic and 
acute inclammation are described. 
Oderda and colleagues also observed, 
as we did, that both chronic and acute 
inflammation are present, with 
chronic gastritis predominating. 
Oderda et al suspect that acute inflam- 
mation is present from the start of CP 
infection in some patients, since they 
cbserved acute gastritis within 3 
months of reinfection with CP. 
European gastroenterologists, such 

as Chiesa and Oderda, appear to be 
more interested than their American 
colleagues in CP and more convinced 
of its pathogenic role in upper gastro- 
intestinal tract disease. 

BEVERLY B. Danms, MD 

STEVEN J, CziInn, MD 

PETER Kitpripce, MD 

Division of Pediatric Pathology 

2085 Adelbert Rd 

Cleveland, OH 44106 
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Hyperuricosuria and 
Microhematuria in Childhood 


Sir—Mierohematuria is a common 
finding in pediatrics that frequently 
requires multiple diagnostic proce- 
dures! to determine its cause, which 
in many cases remains uncertain. 

Among the multiple possible causes, 
Stapleton et al? pointed out the role 
hypercalciuria would play in the path- 
ogenesis of certain types of microhe- 
maturia. We have found an association 
between hyperuricosuria and micro- 
hematuria in five otherwise-healthy 
children. We chink that a pathogenic 
mechanism is operative that is similar 
to the one reported by Stapleton et al? 
for microhematuria secondary to hy- 
perealciuria. The small number of 
patients tested only suggests this pos- 
sibility and the pilot experience re- 
ported herein will require further in- 
vestigation. 


Patients and Methods.—Five children (2 
boys and 3 girls), whose ages ranged from 
4 to 9 years, were selected from a total of 
189 patients with microhematuria because 
they presented abnormally high levels of 
uricosuria with no other underlying cause. 

In one of the children the onset of the 
disorder was accompanied by gross hema- 
turia and colic pain (with no calculi expul- 
sion) and micrchematuria that persisted 
after this episode. In the remainder of the 
patients the condition was asymptomatic 
and the persistence of microhematuria was 
assessed by examination of at least five 
consecutive urine specimens. 

Renal function (serum urea and creati- 
nine levels and creatinine clearance) was 
normal in all patients. Results of coagula- 
tion studies, 24-hour calciuria~ measure- 
ment, intravenous pyelography, ‘and cysto- 
urethrography were ali normal. Diseases 
causing hypouricemia were eliminated and 
the possibility of exposure to drugs or 
heavy metals was also considered. 

Microhematuria was defined by the pres- 
ence of more than 15 red blood cells per 
high-power field in fresh urinary sediment 
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Age, y 
Sex 
Hematuria* 





Serum uric 
acid, pmol/L 125 


Uricosuria, 


mg/1.73 m? oer day 1262 
Fractional excretion 
of uric acid % 26.52 


Table 1.—~-Analytical Findings 


90 125 90 155 
1384 1104 1325 1220 
28.8 22 35.23 24.76 





Patient No. 
















*MH indicates macroscopic hematuria; mh, microscopic hematuria. 


Table 2.—Analytical Data in the Evolution of the Patients 
in Whom Microhematuria Resolved 


Hematuria* 


Uricosuria, mg/'1.73 m? per day 
Uric acid, mmol/L. 
Follow-up, mo 


*Plus and minus signs are dipstick readings. 


(counted in a Neubauer chamber) in at least 
five consecutive voidings. 

The measurement of blood and urinary 
uric acid levels was done by the uricase 
enzymatic method.® 


Results. — Increased uricosuria; 
measured in milligrams per 1.73 m? 
per day, and fractional excretion of 
uric acid higher than 20% were noted 
in all of our patients. Results of the 
examination of the urinary sediment 
in patients 1, 2, and 3 by phase- 
contrast microscopy’ were consistent 
with hematuria of nonglomerular ori- 
gin. 
Clinical and analytical data collected 
at the time of diagnosis are shown in 
Tables 1 and 2. 

Two of the children (patients 2 and 
3) with microhematuria and a slight 
elevation of fractional excretion of uric 
acid were maintained on a moderately 
restricted purine diet. This lowered 
the uricosuria to its normal range, and 
microhematuria disappeared from at 
least five repeated samples obtained 
within a 1-week interval. 

The other three patients did not 
follow the diet adequately, hyperuri- 
cosuria persisted, and microhematuria 
did not resolve. 


Comment.—Hematuria defined as 
more than 15 red blood cells per 
high-power field (microscopic or mac- 
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Patient 3 


raaa eere 
initial 





Patient 5 
praimer eee e 


Final initial Final 


roscopic) is a frequent finding in child- 
hood. Its prevalence has-been esti- 
mated at 0.4%° and it is a common 
cause of pediatric ambulatory visits 
(1.8 per 1000 patients).® 
Microhematuria of the nonglomeru- 


lar type has been associated with hy- 


percalciuria that is possibly due to 
microscopic caleuli originating in the 
tubular epithelium.? This hematuria 
resolves when calciuria returned to 
normal! levels after adequate treat- 
ment. 

A normal uricosuria value in child- 
hood has already been defined (mea- 
sured in milligrams per 1.73 m? per 
day) as a more accurate criterion 
that seems to increase proportionately 
with age variations and in relation to 
weight and height. For normal Spanish 
children the median (SD) value for 
uric acid fractional excretion is 648.66 
(+190) mg per 1.73 m? per day.? 

We have found increased levels of 
uricosuria in five patients, accompa- 
nied by persistent microhematuria 
(and an episode of macroscopic hema- 
turia in one of them), but with no 
evidence of urolithiasis in any of the 
eases, at the time of diagnosis and 
during follow-up. Other studied meas- 
ures were all normal, 

Erythrocyte structures, in the three 
cases in which they were observed, 


were of the nonglomerular type that 
is seen in hypercalciuria, suggesting a | 
similar pathogenic machanism. 

The fact that uricosuria decreased 
in two of our patients after institution 
of a purine-restricted diet, along with 
the disappearance of microhematuria, 
seems to confirm this hypothesis. 

Hyperuricosuria seems to be an- 
other possible cause of microhematu- 
ria in childhood (although it has not 
yet been reported in the literature), 
as suggested by the results of our 
study. We advise the measurement of 
uricosuria in those children who have 
persistent microhematuria and normal 
clinical and analytical data. 

The long-term risk for the develop- 
ment of urolithiasis in these patients 
with hyperuricosuria and hematuria 
remains unknown, requiring a more 
extensive follow-up. The detection of 
high values of uricosuria suggests that 
assay of renal tubular handling of uric 
acid is necessary in these patients. 
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Updating immunization 
Status at Discharge 


Sir. — Several benefits of a strategy to 
immunize children at the time of dis- 
charge from a community hospital 
were suggested recently.! We assessed 
the costs and feasibility of implement- 
ing this program in our hospital over 
a 4-week period. 


` 
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No. of 
Patients 


% of Total 
Patients 


Age 








Materials and Methods. —The study was. 


conducted at the Women’s and Children’s 
Hospital of the University of-South Ala- 
bama Medical Center in Mobile during the 
month of November 1988. Our facility is a 
regional tertiary care center. Overall, 42% 
of the medical expenses for admissions to 
the pediatric floor are covered by private 
insurance carriers and 20% are covered by 
Medicaid, Thirty-eight percent of the pa- 
tients are indigent. 

The immunization status of all children 
admitted to the general pediatric service 
was assessed. The residents were asked to 
verify the information by asking the par- 
ents to bring in immunization records or 
by making telephone calls to previous 
health care providers. The dates and form 
of verification were recorded on a separate 
sheet for this prospective study. Each pa- 
tient for whom the immunization status 
was not up to date according to the Amer- 
ican Academy of Pediatrics recommen- 
dations* was considered eligible for immu- 
nization at discharge. 

Live vaccines were withheld from chil- 
dren with suspected or documented viral 
illness to avoid interference. Oral polio 
vaccine was supplanted by inactivated po- 
hovirus vaccine to avoid the contraindica- 
tion of diarrhea and the remote risks to 
other patients in the event a patient had to 
be readmitted. Informed consent was re- 
quired, and small children received prophy- 
lactic acetaminophen. 


Resulits.—A total of 18 patients 
(17% of all hospitalized study patients) 
did not have up-to-date immuniza- 
tions. Immunizations were given to 11 
of the patients; 2 patients were not 
immunized. One of these patients was 
a 2-month-old infant admitted for 
“rile-out sepsis,” and immunization- 
induced fever could have prompted 
another workup and admission. Im- 
munization after discharge was rec- 
ommended in the other patient be- 
cause the experimental policy would 
have meant an undue delay in dis- 
charge. 

The number of patients, their re- 
spective age groups, and their medical 
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Age Group and Health Insurance Status of All Children Admitted to the Hospital and 


Those Immunized at Discharge 
All Patients Admitted to Hospital 


Indigent 
Patients, % 





Patients immunized at Discharge 


No. of 
Patients 





% of Age 
Group 


Indigent 
Patients, % 











insurance status are listed in the Ta- 
ble. A total of nine doses of diphtheria 
and tetanus toxoids and pertussis vac- 
cine, eight doses of inactivated polio- 
virus vaccine, five doses of Haemo- 


philus influenzae type b diphtheria. 


conjugate, and two doses of measles- 
mumps-rubella vaccine were given. 
The total cost of the vaccines was $312, 
of which $158 would have been covered 
by insurance (all Medicaid patients in 
our survey). A higher proportion of 
indigent patients (55%) were found in 
the group needing immunization com- 
pared with all children admitted to the 
hospital (87%). None of the children 
immunized had an identifiable pri- 
mary care physician. 


. Comment.—Although our study 
was limited to a few patients in a 
1-month period only, it showed that in 
our setting about 14% of patients 
would benefit from a discharge im- 
munizaticn policy. None of the patients 
had any complications from the im- 
munizations, nor did the immunization 
result in further telephone calls or 
visits to the emergency department. 
Results from our preliminary study 
suggest that such immunization pro- 
grams are feasible and safe and may 
provide an important function in hos- 
pitals serving indigent patients. An- 
other potential benefit from such a 
program might be from teaching resi- 
dents on a “learn as you do” basis 
about this important aspect of preven- 


tive pediatrics. 


JUAN N. WALTERSPIEL, MD 
JOHN F. DisHuck, MD 
Department of Pediatrics 
University of South Alabama 
2451 Fillingim St 
Mobile, AL 36617 
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Prevention of Accidental 
Extubations in Newborns 


Sir. — We read with interest the article 
by Brown! that appeared in the No- 
vember 1988 issue of AJDC concern- 
ing accidental extubations in new- 
borns. 

We have used a variation of the 
pinning method for endotracheal tube 
stabilization at our nursery for the 
past 4 years. This method is illustrated 
in the Figure. Our method is used 
exclusively in orally intubated new- 
borns. The newborn’s face is prepped 
with a tincture of benzoin, and elastic 
tape (Elastikon, Johnson and Johnson, 


‘New Brunswick, NJ) is used as illus- 


trated. A 2.5-cm safety pin (presteril- 
ized) is carefully placed to minimize 
mechanical compromise of the endo- 
tracheal tube lumen. Shiley (Shiley 
Ine, Irvine, Calif) uncuffed pediatric 
oral/nasal murphy endotracheal tubes 
are primarily used. It does take an 
initial orientation to become familiar 
with the technique, but once learned, 
respiratory therapists and nurses have 
reported minimal morbidity. We have 
found no problems with suctioning 
past the pin. In even 2.5-mm (inside 
diameter) tubes a 6.0F catheter can 
be inserted easily if care is taken to 
secure the pin properly. We have seen 
no incidents of downward migration of 
the endotracheal tube, ie, accidental 
displacement of the tube to the carina 
or into the right main-stem bronchus. 

Using Dr Erown’s lead, we retro- 
spectively reviewed 37 patients under- 
going ventilation in our neonatal inten- 
sive care unit. We initially looked at 
22 patients selected consecutively over 
the last 2 months and found no acci- 
dental extubations over a period of 94 
intubation days. We then selected an 
additional 15 patients at random over 
the last 2 years (September 1986 to 
September 1938). Of a total of 405 
intubation davs there were 12 re- 
eorded accidental extubations or 3.0 
extubations per 190 intubation days. 
Of interest was that only 4 (10.8%) of 
37 patients accounted for all of the 
extubations, and 2 patients (163 intu- 
bation days) accounted for 9 extuba- 
tions. Consistent with Dr Brown’s 
findings, both were extremely low- 
birth-weight infants. All of their ex- 
tubations occurred after the first 
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month of life. If we looked only at the 
first month of life, we found only 8 
accidental extubations of 298 intuba- 
tion days or 1.0 extubation per 100 
intubation days. 

During our residency and fellowship 
training we have been involved with 
neonatal services at five separate uni- 
versity centers. Anecdotally, we have 
been uniformly impressed that this 
method in comparison with several 
variations on a taping method ap- 
peared superior. 

We reviewed cur numbers to bring 
attention to a particular technique of 
securing endotracheal tubes in new- 
borns, and our experience with this 
technique as used in a community- 
based neonatal intensive care unit set- 
ting. 

The method described in Brown’s 
article appears quite effective. It 
would be interesting to see a prospec- 
tive comparison of these two methods. 

Wiuuiam F. Liu, MD 
SHAHID SULTAN, MD 
Droacracias Caancay, MD 
Associates in Neonatology 
Lee Memorial Hospital 
2780 Cleveland Ave 

Suite 703 

Fort Myers, FL 33901 


1. Brown MS. Prevention of accidental extu- 
bation in newborns. AJDC. 1988;142:1240-1243. 


Simultaneous Transient 
Hyperphosphatasemia 
in a Set of Twins 


Sir. — The diagnostic features of benign 
transient hyperphosphatasemia are (1) 
patient age of less than 5 years; (2) vari- 
able, usually unrelated symptoms; (3) 
no physical evidence for bone or liver 
disease; (4) no other biochemical or lab- 
oratory evidence for bone or liver dis- 
ease (including normal isoenzymes, if 
test is done); and (5) a return to normal 
serum alkaline phosphatase level within 
4 months with no sequelae.’ The cause is 
unknown but proposed mechanisms in- 
clude malnutrition, drug induction, 
viral infection, and transient impeded 
clearance of serum alkaline phospha- 
tase.’ The two patients described herein 
are, to our knowledge, the first set of 
twins who developed the syndrome 
simultaneously. 


Patients and Methods.—These 11-month- 
old white male twins were well until an age of 
§ months, when they developed severe diar- 
rhea. Stool cultures from both were positive 
for Salmonella. No antibiotics were given. 
They continued to have frequent loose stools 
over the next 2 months, despite outpatient 
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trials of taking casein hydrolysate formula 
(Pregestimil), a liquid containing kaolin, pec- 
tin, hyosyamine sulfate, atropine sulfate, 
and scopolamine hydrobromide (Donnagel), 
and Lactobacillus acidophilus and Lactoba- 
cillus bulgaricus (Lactinex), and trying 
elimination diets. Irritability, diarrhea, poor 
weight gain, and parental anxiety prompted 
workup. 

On physical examination, both twins ap- 
peared alert, happy, and well hydrated. Both 
were at the 10th percentiles for height, 
weight, and head circumference. The only 
abnormalities noted were mild rhinorrhea 
and otitis media in both patients. No abnor- 
mal liver or bone findings were noted. 


_ Results.—Both patients had the fol- 
lowing tests done, with each having 
negative or normal results: complete 
blood cell count; glucose, urea nitrogen, 
creatinine, sodium, potassium, chlo- 
ride, uric acid, calcium, cholesterol, ere- 
atine phosphokinase, aspartate amino- 
transferase, alanine aminotransferase, 
y-glutamyltransferase, bilirubin, lac- 
tate dehydrogenase, total protein, albu- 
min, IgG, IgA, IgM, carbon dioxide, 
serum pH, folate, carotene, phospho- 
rus, and 1-hour blood xylose levels; stool 
tests for rotavirus, bacterial culture, 
parasites, pH, blood, and clinitest; and a 
sweat test. Twin B also had a normal 
value for his IgE level, and a qualitative 
stool test for trypsin produced a normal 
result. 

Twin A’s initial alkaline phosphatase 
level was 2885 U/L (Table). Twin B’s 
initial alkaline phosphatase level drawn 
at the same time was 896 U/L. Four 


weeks later, twin A’s level was 303 U/L 


and twin B’s level was 855 U/L. Both 
patients had normal levels 8 weeks 
later, 

Both twins were given normal diets 
for their age. The mother was in- 
structed to decrease their water and 
juice intake and to use whole milk to 
satisfy thirst. The otitis was treated 
with ‘cefaclor. The diarrhea resolved 
and weight gain was documented. The 
parents reported no further episodes of 
diarrhea. 


Comment.—Twin B's initial alkaline 
phosphatase value was lower than twin 
A’s and probably represented our docu- 
menting the elevation on its way back to 
normal levels. It seems clear to us that 
their syndrome occurred simultaneous- 
ly. The cause for transient, benign hy- 
perphosphatasemia remains unknown. 
Our recent review’ and letter’ argued 
against the leaking of enzymes from se- 
vere liver and/or bone damage as a 
cause, while postulating that impeded 
clearance of the enzyme might be more 
plausible. The results reported herein 
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Alkaline Phosphatase Leveis* 


Alkaline phosphatase, U/L 
re —emnrnnN A RAH 








initlal After4wk After 8 wk 


TwinA 2885 303 403 
Twin B 896 355 A433 









.  *Normal values in our laboratory in infants under 
12 months of age are 170 to 450 U/L. 


suggest that a genetic predisposition for 
impeded clearance of alkaline phospha- 
tase may be triggered by an exogenous 
insult, such as a viral infection, acute 
nutritional deficiencies, or drugs. This, 
of course, does not explain the transient 
nature of the syndrome nor does it ex- 
plain why 14 of 68 patients described 
were normal controls without evidence 
of insults of any kind (unless insults 
were so trivial as to be overlooked by 
the clinicians). The syndrome contin- 
ues to be an enigma, but careful clinical 
and laboratory observations may shed 
some light in the future. 

JEROME R. Kraut, MD 

BHARATI SHAH, MD 

Division of Pediatrics 

Section of Gastroenterology 

and Nutrition 
' Lutheran General Hospital 
1775 Dempster St 
Park Ridge, IL 60068 


1. Kraut J, Metrick M, Maxwell N, Kaplan M. 
Isoenzyme studies in transient hyperphosphatase- 
mia of infancy: ten new cases and a review of the 
literature. AJDC. 1985;139:736-740. ; 

2. Kraut J. Failure to thrive in children with 
hyperphosphatasia, AJDC. 1986;140:408-409. 


Very-Low-Birth-Weight Infants 


Sir—In the January 1989 issue of 
AJDC, Georgieff et al’ report on more 
aggressive early neonatal nutritional 
management, changes in cardiopul- 
monary management, and a lower in- 
cidence of chronic disease in 1986 com- 
pared with 1982. This has promoted 
earlier onset of, and a more rapid rate 
of, postnatal growth that extends to 
the first year of follow-up. The authors 
compared 37 of 82 very-low-birth- 
weight infants born in 1982 with 29 of 
46 infants born in 1986, representing 
follow-up rates of 57% and 64%, re- 
spectively. 

However, only 32 of the infants born 
in 1982 and 18 of those born in 1986 
were followed up until 2 years of age. 
Thus, 82 (89%) of 82 infants and 18 
(39%) of 46 infants received follow-up 
until 1 year of age. The authors com- 
pared the neonatal data of the- 47 


infants born in 1982 with those of the 
29 infants born in 1986 and came to 
the conclusion that a more aggressive 
early nutritional regimen, changes in 
cardiorespiratory management, and a 
lower incidence of severe medical com- 
plications affected later growth of the 
infants. 

I have sarious concerns about re- 
porting data on the outcome of about 
one third of a population when two 
thirds of the population have been 
unavailable for follow-up. I also have 
serious conterns about coming to con- 
clusions over changes in neonatal care 
when only 57% and 64% of the neonatal 
patients’ data have been compared. To 
evaluate whether changes in neonatal 
care have occurred, all the children in 
the neonatal intensive care unit during 


_ 1982 and 1286 should have been eval- 


uated concerning clinical characteris- 
tics, nutrition, and neonatal morbidity. 
This information is available in the 
neonatal charts and-is unrelated to 
how many children were later followed 
up. In the event that this is not done, 
the neonatal variables of those fol- 
lowed up should at least be compared 
with the neonatal variables of those 
unavailable for follow-up. 

I do not see how the authors could 
have based their conclusion on a follow- 
up of less than one third of a neonatal 
intensive care unit cohort at 1 year of 
age, The experience of most neonatal 
intensive care units is that with the 
increased survival of extremely-low- 
birth-weight infants, morbidity, in- 
eluding chronic lung disease, has in- 
creased from 1982 to 1986. The 
authors found the opposite. These 
conclusions might be related to the 
fact that the total neonatal inten- 
Sive care unit population was not ana- 
lyzed and the follow-up rate was so 
poor, 

MAUREEN Hack, MB, CHB 

Director, High-Risk 
Follow-up Program 

Department of Pediatrics 

Rainbow Babies and 
Childrens Hospital 

2074 Abington Rd 

Cleveland, OH 44106 

1. Georgieff MK, Mills MM, Lindeke L, Iver- 
son 8, Johnson DE, Thompson TR. Changes in 


nutritional management and outcome of very- 
low-birth-weight infants. AJDC. 1989-;143:82-85. 


In Reply.—Dr Hack’s first point, re- 
garding providing hospitalization data 
on all very-low-birth-weight infants, 
including those not seen on follow-up, 
does not pertain to the interpretation 
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of our study results. As stated in the 
report, the purpose of our study was 
to assess growth differences at follow- 
up between two cohorts of infants with 
similar size and degree of illness who 
were treated 4 years apart. As de- 
scribed in Table 1 of the report, the 
cohorts were carefully matched for 
gestational age, weight, and degree of 
illness at presentation. Presentation 
of data on infants not subsequently 
seen on follow-up would serve no use- 
ful purpose in elucidating the neonatal 
factors that influenced follow-up 
growth rates of those seen. 

The second point, regarding the low 
follow-up rate at 1 year, was a difficult 
one during analysis of the study re- 
sults. We carefully stated in the report 
that there might be selection bias in 
those children who returned at 1 year, 
and that the 1-year results of the two 
groups may not be strictly compara- 
ble. We acknowledged the difficulty in 
interpreting such potentially misrep- 
resentative low numbers in the last 
paragraph of the “Results” section. 
We used this as a rationale to combine 
the 12 months’ corrected age data 
from the two age groups to demon- 
strate the poor developmental out- 
come associated with poor growth. Dr 
Hack has reported a similar associa- 
tion.! 

Finally, Dr Hack is concerned that 
our very-low-birth-weight infants’ 
morbidity rates are improving at a 
time when others are documenting an 
opposite trend. She attributes this 
trend to greater survival rates of in- 
creasingly smaller and gestationally 
younger infants. While this may cer- 
tainly be the case, the point is moot 
with respect to our study because the 
two groups of infants were of equiva- 
lent birth weights, gestational ages, 
and degree of illness. With degree of 
prematurity and illness between the 
two groups controlled for, we were 
able to show the significant improve- 
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ments in in-hospital growth and follow- 
up growth in the 1986 group. 
Micuaky K. Georcierr, MD 
Mara M. Mitts, RN 
Linpa LINDEKE, PNP 
SANDRA Iverson, PNP 
Dana E. Jounson, MD, PD 
THEODORE R. THompson, MD 
University of Minnesota 
Hospital and Clinic 
Box 39 UHMC 
Harvard Street at East River Road 
Minneapolis, MN 55455 


1. Hack M, Merkatz IR, Gordon D, Jones PK, 
Fanaroff AA. The prognostic significance of post- 


‘natal growth in very low birth weigh: infants. 


Am J Obstet Gynecol. 1982;143:693-699. 


Lack of Associated Renal 
Anomalies in Familial 
Polythelia 


Sin—Recent articles have addressed 
tne possible association of supernu- 
merary nipples with renal anomalies. 


_ Kenney et al,' examining Israeli in- 


fants, and Mimouni et al,? examining 
American term neonates, demon- 
strated no asscciated renal anomalies 
with isolated supernumerary nipples. 
However, Hersh et al? examined dys- 
morphic American children and Var- 
sano et al‘ examined Israeli children 
referred to an emergency department. 
They demonstrated associated renal 
anomalies in 11% and 238%, respec- 
tively, of those children with a super- 
numerary nipple. A recent study by 
Meggyessy and Mehes® demonstrated 
renal abnormalities in 6 (8%) of 78 
Hungarian patients hospitalized for 
illnesses unrelated to the urinary tract 
and healthy newborn infants. 

A limited number of instances of 
familial polythelia have been reported. 
Hersh et al? described two parent- 
child pairs with polythelia. Klinker- 
fuss: found polymastia with inconsis- 
tent polythelia in five females in four 
generations. 


In Other AMA Journals 


Preterm Birth Prevention in a Rural Practice 
B. P. Yawn, R. A. Yawn (JAMA. 1989;262:230-233) . 
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Patient Report.— We report a case of an 
American family of four (father, aged 31 
years; mother, aged 34 years; and two sons, 
aged 3 years and 5 years), all of whom were 
found on routine examination to have left- 
sided supernumerary nipple. In all of these 
patients, the supernumerary nipple was 
located along the embryologic milk line 
approximately 3 cm inferior to the normal 
nipple. There was no evidence of accessory 
breast tissue in any member of the family. 
Accessory areolae were present in the 
mother and father but not in the children. 
There was no additional family history of 
polythelia. All of the family members were 
without any history suggestive of under- 
lying renal anomalies and, similarly, were 
without any evidence of additional congen- 
ital anomalies. The results of renal ultra- 
sound procedures performed on all four 
family members were normal. 


Comment.—This study of familial 
polythelia as a single congenital anom- 
aly does not support an association 
with either clinically overt or occult 
renal anomalies. 

JEFFREY Bortz, MD 
University of Iowa 
College of Medicine 


STANLEY PARKER, MD 
Department of Radiology 


Tuomas L. Ray, MD 

Department of Dermatology 

University of lowa Hospitals 
and Clinies 

Towa City, LA 52242 
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2. Mimouni F, Merlob P, Reisner SH. Occur- 
rence of supernumerary nipples in newborns. 
AJDC. 1983;137:952-953. 
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first-class mail (do not use registered, certified, or express mail) to the 
Editor, Vincent A. Fulginiti, MD, AJDC, Dean's Office, Roorn 1529, Tulane 
University, School of Medicine, 1480 Tulane Avenue, New Orleans, LA 
70112. Ajl accepted manuscripts are subject to copy editing, The corre- 
sponding author will receive an edited typescript and layout for approval. 
Forms for ordering reprints are included with the edited typescript. 
Reprints are shipped six to eight weeks after publication. Proofs will be 
sent for approval if requested by the author and if printing deadlines permit. 
The author is responsible for all statements in his/her work, including 
changes made by the copy editor. 

Conforming with all of the steps listed below will facilitate the editorial 
processing of your manuscript. 

Step 1.—Cover Letter — All manuscripts must be accompanied on sub- 
mission by a cover letter giving the name, address, affiliation, and telephone 
number of the corresponding author. The letter must includ2 ALL of the 
following statements SIGNED BY ALL AUTHORS (ORIGINAL SIGNA- 
TURES): 

1. Copyright Release.—“In consideration of the Americar. Medical As- 
sociation’s taking action in reviewing and editing this submission, the 
author(s) undersigned hereby transfer(s), assign(s), or otherwise convey(s) 
all copyright ownership to the AMA in the event that this work is published 
by the AMA.” 

2, Statement of Affirmation. — “This manuscript has not been published 
anywhere in any language and is not under simultaneous consideration by 
another publication. This manuscript is original and ALL authors have seen 
and approve of its contents.” 

3. Financial Disclosure. — List all affiliations with or financial involve- 
ment in organizations or entities with a direct financial interest in the 
subject matter or material of the research discussed in the manuscript (eg, 
employment consultancies, stock ownership) OR include a statement dis- 
claiming any such involvement. All such information will be held in 
confidence during the review process. Should the manuscript be accepted, 
the Editor will discuss with the author the extent of disclosures appropriate 
for publication. All accepted manuscripts become the permanant property 
of the publisher (AMA) and may not be published elsewhere without written 
permission from the AMA. After publication certain articles may appear in 
translation in the foreign-language edition(s) of AJDC. 

Step 2.— Manuscript Format. — All articles submitted should have tig 
following features: 

i. Four copies of the manuseript should be submitted; three are for 
transmission to referees and one is to be retained in the editorial office. We 
prefer an original and three copies. 

2. Manuscripts should be typed in triple-spaced format on heavy-duty 
white bond paper, 21.6 x 27.9 em (8% 11 in) with 2.5-cm (l-in) margins. 
Do not use justified right margins. 

3. Title should be no more than 75 characters. 

4, Authors should be limited to six, all of whom have contributed to the 
study and manuscript preparation, are familiar with its substance, and are 
able to defend its conclusions. 

5. The title page should give full names, degrees, and academic affiliations 
of all authors, address for request of reprints, and, if the manuscript was 
presented at a meeting, the organization, place, and exact date on which it 
was read. 

6. Writing style should conform to proper English usage tnd syntax; 


consult the American Medical Association Manual of Style, available from 


Williams & Wilkins, 428 E Preston St, Baltimore, MD 21202. 

7. Abstract should be limited to 135 words or less. 

8. Each table should be typed, with a title, on a separate sheet of paper, 
with each line, including headings, double-spaced. Continuations should 
be on a second sheet with all headings repeated. 

9. Use Systéme International (SI) measurements throughout the manu- 
script. 

10. Illustrations should be high-contrast, glossy prints, in quadruplicate, 
unmounted and untrimmed; lettering should be legible after reduction to 
column size. Figure number, name of first author, and arrow indicating 
“top” should be typed on a gummed label and affixed on-the back of each 
illustration. Do not write directly on the print. 

Magnification and stain should be provided for histologie sections. Full- 
color illustrations should be submitted as 35-mm, positive color transpar- 


88A =AJNDC—~Vol 149. Auciiat 1GR9 


encies, mounted in cardboard and carefully packaged. Do not submit glass- 
mounted transparencies or color prints. Fee is $400 for up te six square- 
finished color illustrations that fit on one page. A letter of intent to pay the 
fee must accompany submission. 

All photographs in which there is-a possibility of patient identification 
should be accompanied by a signed stat2ment of consent from both parents 
(or guardians). Covering eyes to mask identity is not sufficient. 

11. References should be listed in order of their appearance in the text, 
type double-spaced, and in AMA formet. Please follow the exact order of 
information and punctuation in the examples below. 

Journal Articles: Sell EJ, Gaines JA, Gluckman C, Williams E. Persistent 
fetal circulation: neurodevelopment outcome. A/DC. 1985;139:26-28. 

Books; Krmpotic-Nemanic J, Kostovis I, Rudan P. Aging changes of the 
form and infrastructure of the external nose and its importance in rhino- 
plasty. In: Conly J, Dickinson JT, eds. Flastic and Reconstructive Surgery 


‘of the Face and Neck. New York, NY: Grune & Stratton; 1972:84-91. 


Unpublished data, personal communications, or manuscripts “in prepa- 
ration” or “submitted” should not be ineluded in the list of references. Such 
material, if essential, may be incorporated in the body of the article. 

Authors are responsible for the accuracy of the references. 

12. Investigations involving human subjects require a specific statement 
in the “Methods” section that an appropriate institutional review board 
approved the project and/or that informad consent was obtained from both 
legal guardians and/or child, if appropriate. 

13. Illustrations and tables from other publications should be suitably 
acknowledged, with written permission from publisher and author Brief 
acknowledgements to specific contributors directly involved in the content 
of the manuscript may be placed at the end of the text, before the references. 
General acknowledgements will be deletad. 

Step 3. — Special Departments. — Criteria for several special departments 
are given below. 

l. The Pediatric Forum. —This is the place for comment, criticism, 
observations, and discussion of “issues cf current concern and importance 
for children’s health,” in addition to letters that comment on articles in 
previous issues of AJDC. The Editor reserves the right to conduct review 
of and to edit all submissions. THE READER SHOULD SUBMIT TRI- 
PLE-SPACED COPY CLEARLY MAREED “FOR PUBLICATION” AND 
SIGNED BY ALL AUTHORS. REFERENCES, IF INCLUDED, 
SHOULD CONFORM TO THE USUAL AMA FORMAT. Copyright as- 
signment, signed by all authors, must accompany the original submission. 

2. From Research to Relevance. —Purpcse: To focus on significant 
research that has a high probability of being translated into clinical 
usefulness. 

3. Educational Interventions. — Purrose: To share information concern- 
ing any educational efforts in the broad field of pediatrics. 

4. Sports Medicine. — Purpose: To provide current information related 
to the medical needs of young athletes, as pertinent to counseling young 
athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current 
concepts in the prevention, diagnosis, and treatment of sports-related 
illnesses and injuries, 

5. Picture of the Month. — Submissions should be sent directly to Murray 
Feingold, MD, National Birth Defects Center, Kennedy Memorial Hospital, 
30 Warren St, Brighton, MA 02135, and should conform to the format for 
original articles in terms of the text, references, and illustrations. 

6. Radiological Case of the Month. — Submissions should be sent directly 
to Beverly P Wood, MD, University of Rochester Medical Center, 601 
Elmwood Ave, PO Box 648. Rochester, NY 14642. Submissions should 
conform to the format for original articles in terms of the text, references, 
and illustrations. 


Author's Checklist 
~— 1l. Cover letter with name, address, and telephone number of 
corresponding author. 
~— 2. Copyright transmittal, affirmation, and financial statements 


signed by ALL authors. 
—_— 3. Original typed manuscript plus three copies. 
..— 4 Triple-spacing; double-spacing for tables and legends. 
—_— 5. Right margins UNJUSTIFIED. 
. §, Title 75 characters or less. 
~— 17,-Abstract included. 
~— 8. References in proper format, cited in numerical order. 
... 9. Four sets of illustrations. 
_._— 10. Four sets of legends for illustrations. 
~— 11. Proper consent forms for patient photographs. 
~.— 12. Permission forms for illustrations previously published else- 


where. 
6 


Editorials 


Informed Consent and the 
Need for Delegalization 


D Jeffrey R. Botkin,! in his article 

“Informed Consent for Lumbar 
Puncture,” which appears in this issue 
of AJDC, provides physicians with an 
adequate legal definition of the con- 
cept of “informed consent.” While I 
might, on technical grounds, have 
some objections to the way he de- 
scribes the exceptions to the require- 
ment for informed consent (see below), 
I think his articulation of the general 
principles is useful. Unfortunately, in- 
formed consent is not a concept with 
unvarying meaning. It is used in many 


See also p 899. 


different contexts and has many dif- 
ferent meanings, depending on the 
court or commentator who is attempt- 
ing to use the phrase. The two words, 
however, have generally accepted con- 
textual meaning. Thus, “informed” 
means knowing, understanding, or 
aware. It does not mean the mere 
telling of fact, particularly when that 
information is not understood by the 
recipient. Thus, if I give the informa- 
tion in a language that is not under- 
stood by the recipient, the “telling” of 
the information does not constitute 
“informing” within the meaning of the 
phrase. The word “consent” means an 
act of free will not done under duress 
or force. Thus, to speak of informed 
consent in regard to complicated med- 
ical procedures that are not easily 
understood by a layman is a contradic- 
tion in terms, just as to talk about the 
informed consent of someone who is 
incapable of exercising free will is 
equally inappropriate. Informed con- 
sent is a great deal more than simply 
executing a legal document. Indeed, 
the phrase is so overused that it has 
lost all legally significant meaning. 
From a medical point of view, in- 
formed consent is thought to be an 
important component of the resolution 
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of any number of medical/scientific 
problems. Several of these problems 
follow: 

1. Providing medically routine care 
to competent adult patients. Here the 
consent is most often implied rather 
than expressed. : 

2. Providing medically routine but 
somewhat risky care to competent 
adult patients. Here the consent is apt 
to take the form of some intelligent 
discussion between the physician and 
patient but may still be undocu- 
mented. 

8. Providing nonroutine and high- 
risk care to competent adults. Here 
the consent is apt to take some formal 
form that documents the disclosure of 
risk and the patient’s consent. 

4, Providing care of all of the above 
to incompetent adults and children. 
Here, the consent, in whatever form, 
must be obtained from a surrogate and 
is more likely to be documented. 

5. Securing consent in experimen- 
tal programs where the advance of 
scientific knowledge is the primary 
goal rather than the provision of care 
to individual patients. Here the docu- 
mentation of consent is likely to be 
extensive and formal. 

6. Withdrawing care from patients 
whose life is likely to be near its end. 
Here the consent must be very formal 
and well documented. This is particu- 
larly so when the consent is given in 
advance by way of such means as a 
living will or a durable power of attor- 
ney. l 

It is a mistake to believe that some 
vague concept of informed consent is 
the answer to all these very different 
problems. The vastness and scope of 
the literature on the topic (for exam- 
ple: Note, Appointing an Agent to 
Make Medical Treatment Choices, 84 
Colum L Rev 985 [1984]; Macklin, 
Some Problems in Gaining Informed 
Consent From Psychiatric Patients, 31 
Emory L J 345 [1982]; Bolland, The 


Doctrines of Lack of Consent and Lack 
of Informed Consent in Medical Pro- 
cedures in Louisiana, 45 Louisiana L 
Rev 1 [1984]; Gelfand, Living Will 
Statutes: The First Decade, 1987 Wis- 
consin L Rev 787 [1987]), the studies 
and commissions that have focused on 
the problems,? and the expressed con- 
cern of the physicians on the front line 
demonstrate the complexity of the 
concept. In short, it is clear that a 
recent legal commentator was straight 
on the mark when she noted the “polar 
viewpoints” that exist on the topic 
(Macklin, Some Problems in Gaining 
Informed Consent from Psychiatric 
Patients, 31 Emory L J 3456 [1982)). 

The tragic story of Mary O’Conner 
highlights the issue. In her case last 
fall, the highest court in New York 
held that a hospital had the duty to 
force-feed an elderly, mentally incom- 
petent patient who was unable to eat 
or drink without medical “assistance,” 
in spite of the fact that her daughters, 
under oath, swore that their mother 
had “repeatedly stated that she did 
not want her life prolonged by artifi- 
cial means if she was unable to care 
for herself.” In so doing, the court 
established a standard that will be 
impossible to meet in the vast majority 
of cases. The court held that Mary 
0’Conner’s consent had to be proved 
by “clear and convincing” evidence of 
a “settled and firm commitment” to 
natural death. Moreover, the court 
held that the trier of fact had to be 
convinced of the continued vitality of 
the commitment “as far as humanly 
possible.” Judge Simons, in dissent, 
noted the inevitable consequences of 
the court’s pronouncement: 


... these new requirements will undoubt- 
edly increase litigation in this area because 
medical and hospital personnel, fearful of 
civil and criminal liability, will hesitate to 
honor patients’ wishes without judicial ap- 
proval. 


It seems clear that the O’Conner de- 
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cision will have effects far beyond its 
facts. It will be applied, rightly or 
wrongly, to many areas where in- 
formed consent is thought to be re- 
quired. It may mark a reversal of the 
trend toward a notion of “reasonable 
consent,” where common sense and 
human values hold sway over legal 
technicalities. Whatever the decision 
does, it will generate further confusion 
about the legal consequences of pro- 
viding health eare. 

In an ideal and moral world, the 
decision to allow Mary O’Conner to 
die a peaceful and dignified death 
would not be a matter for the courts. 
Caregivers would not fear retribution 
for exercising moral and medical judg- 
ment. Families would be consulted and 
judgments made in privacy without 
the glare of judicial intervention. 
However, that world no longer exists. 
Today, medical technology and law 
have combined to create a world where 
morality and human privacy are rele- 


inusitis is one of the most fre- 
quently overlooked and poorly un- 
derstood diseases of childhood. There 
is a lack of information regarding cri- 
teria for diagnosis and the most effec- 
tive method of management of sinusi- 


See also p 938. 


tis in children. Controversy exists 
regarding whether a sinus cavity is 
infected, how to diagnose sinusitis, 
and what the best treatment choice 
and duration is. The article by Tinkel- 
man and Silk! in this issue of AJDC 
has prompted this editorial to bring 
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gated to a minor, if not inconsequen- 
tial, role. 

To restore the primacy of human 
values requires bold action by the 
medical and legal professionals who 
must live day to day with conse- 
quences of overlegalization and judi- 
cial intervention in private decision 
making. The legislature has the power 
to largely remove the courts from this 
process and I believe it should do so. 
We need to “delegalize” the notion of 
informed consent and provide by stat- 
ute for a sphere of protected decision 
making, where patients and physi- 
clans can exercise judgment about 
health care decisions that will not be 
second guessed. Such an undertaking 
would bring great benefits to all con- 
cerned and it is, in my estimation, an 
achievable goal. It will require hard 
choices and the undertaking of risk. 
The end result, however, would be a 
more humane and functional process 
for the making of health care deci- 


Chronic Sinusitis 
The Disease of All Ages 


the pediatrician up to date regarding 
these issues. I will limit my remarks 
to chronic sinusitis, that is, compatible 
symptoms that have been present for 
at least 3 weeks. (Some experts in the 
field would shorten this time to 10 
days.) 

The nasal sinuses are four paired 
structures: the maxillary, ethmoidal, 
sphenoidal, and frontal sinuses that 
develop as evaginations of the mucous 
membranes of the nasal meatuses. The 
origin of the ethmoid and maxillary 
sinuses is apparent by the third to 
fifth month of intrauterine life, and air 
is apparent in these sinuses shortly 


sions. 
By statute, we can restore the pri- 
macy of individual decision making 


-and the morality of private choice. If 


we continue with the case-by-case de- 
cision-making process that we have 
followed for the last few decades, we 
will sink ever further into a morass of 
legalisms that ill serve the needs of 
health care professionals, patients, 
and society. 
Winton D. Woops 
Professor of Law 
University of Arizona 
College of Law 
Tucson, AZ 85721 
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after birth. Thus, sinusitis can occur 
at any age ar.d is not limited to chil- 
dren over 5 years of age. The frontal 
sinuses appear radiographically by 
the seventh year, the sphenoids by the 
ninth year. The sinuses seem to func- 
tion as organs to warm and humidify 
inhaled air, secrete mucus, capture 
foreign airborne particles and remove 
them from inspired air, increase olfac- 
tory sensitivity, impart resonance to 
the voice, and act as shock absorbers. 

The sinuses rely on mucociliary 
clearance for drainage. The blanket of 
mucus helps in defense against sinus 
infections. Mucociliary action directs 
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the mucus and its trapping to the sinus 
ostia that opens into the nose. Ob- 
struction in the region of the osteo- 
meatal complex can produce obstruc- 
tion and subsequent disruption of the 
involved sinus. Ciliary and mucous 
blanket function is disturbed and local 
resistance factors are diminished, re- 
sulting in accumulation of mucous se- 
cretions and inflammation with sub- 
sequent bacterial contamination. 

The major factors implicated in the 
initiation of this process are viral up- 
per respiratory tract infection and 
allergic rhinitis. Other factors include 
swimming, abuse of topical nasal de- 
econgestants, immune deficiency (es- 
pecially selective IgA deficiency), and 
structural abnormalities. About 40% 
of children with chronic sinusitis have 
allergic rhinitis. 

The diagnosis of chronic sinusitis is 
made by medical history and physical 
examination and is supported by 
roentgenographic findings, with the 
medical history usually providing a 
strong index of suspicion. The pre- 
dominant symptom of chronic sinusitis 
is night and day coughing; there also 
may be nasal obstruction, nasal dis- 
charge, postnasal drip, sore throat, 
and fetor oris. Nasal symptoms may 
be minimal or absent. Fever and head- 
ache are uncommon. If the patient 
also has asthma, it is often harder to 
control when there is concomitant 
chronic sinusitis, and in these patients, 
sinusitis may be the only trigger of 
asthma. In this case, treating the 


sinusitis will decrease or eliminate the — 


asthma. 

The cough usually begins shortly 
after lying down at night, lasting for 1 
to 2 hours and then resuming early in 
the morning and sometimes (10%, in 
my experience) it is associated with 
vomiting. Up to 60% of children with 
chronic sinusitis will have associated 
middle-ear disease. Fatigue, malaise, 
decreased appetite, and weight loss 
are associated complaints. Parents 
usually complain of a “cold” that never 
went away or a cough that is hard to 
control. 

Physical examination. reveals rhi- 
norrhea, a red boggy nasal mucosa, 
postnasal drip, erythema, and cob- 
blestoning in the posterior pharynx, 
with swelling of the lateral lymphoid 
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tissue. The nasal drainage can vary; it 
may be absent or diffuse, the color 
may be clear, yellow, or green, and the 
consistency may vary from thin to 
thick. Therefore, do not rely on the 
color to make a diagnosis of sinusitis. 

Diagnostic aids commonly used are 
cytologic examination of nasal secre- 
tions, roentgenography, transillumi- 
nation, and ultrasonography. Because 
nasal cultures are contaminated with 
other organisms, they do not give an 
adequate picture of the organisms re- 
sponsible for sinusitis and therefore 
should not be done. The peripheral 
white blood cell count and the differ- 
ential cell count as well as the eryth- 
rocyte sedimentation rate are of value 
only in the child with acute sinusitis. 

Fresh nasal secretions with a large 
number of polymorphonuclear cells, 
especially with intracellular bacteria, 
is a frequent finding. While these cells 
may be seen during a viral upper 
respiratory tract infection, their pres- 
ence in large numbers in a profuse 
rhinorrhea of several weeks’ duration 
suggests sinusitis. In the child with 
allergic rhinitis, this nasal smear will 
have polymorphonuclear cells and not 
eosinophils. An abnormal nasal smear 
finding is sensitive but not a very 
specific predictor of sinusitis in the 
allergic child. 

A good roentgenogram is the most 
reliable adjunct in the clinical diagno- 
sis of sinusitis. Persistent chronic ob- 
struction of the sinuses is usually as- 
sociated with infection in the 
maxillary sinuses, even if the infection 
begins in the ethmoids. There are four 
standard views used in the roentgen- 
ographic evaluation of the paranasal 
sinuses: occipitomental (Waters), oc- 
ciput frontal (Caldwell), lateral, and 
submentovertical. The Waters view is 
usually adequate, since this provides 
the best view of the maxillary sinuses. 
Diffuse opacification, mucosal thick- 
ening greater than 50% of the antrum 
(usually 4 to 6 mm or more), or an air- 
fluid level is considered diagnostic of 
a bacterial infection. Although there 
may be active infection with less prom- 
inent mucous membrane thickening, 
the correlation with culture evidence 
for infection and/or response to anti- 
microbial drugs is weaker. In these 
instances, the total clinical picture and 


clinical judgment should dictate ther- 
apy. Allergic or vasomotor rhinitis do 
not result in significant sinus mucosal 
thickening. In my experience and the 
experience of others, sinus roentgen- 
ograms are not helpful in the child 
under 1 year of age.‘ 

A-mode ultrasound, primarily use- 
ful for the detection of retained secre- 
tion and not mucosal thickening, is not 
sensitive and specific enough in chil- 
dren to be a helpful diagnostic tool. 
Transillumination may be a useful 
screening tool in adults but is not 
useful in detecting sinusitis in chil- 
dren. The role of computed tomo- 
graphic scanning and magnetic reso- 
nance imaging has not been evaluated 
in children. Crying does not result in 
abnormal roentgenograms. 

Most studies on the bacterial causes 
of sinusitis have involved adults. In 
acute sinusitis in children, Streptococ- 
cus pneumoniae, nontypeable Hae- 
mophilus influenzae, and Branha- 
mella catarrhalis are the major 
organisms. Studies of chronic sinusitis 
in children are limited. Brook® (40 
patients) demonstrated anaerobic or- 
ganisms, including Bacterioides spe- 
cies, a-hemolytic streptococci, Staph- 
ylococcus aureus, and Haemophilus 
species, while a study of 8 children: 
revealed B catarrhalis, H influenzae, 
and S pneumoniae. 

Tinkelman and Silk demonstrated 
that 22 of 85 children with chronic 
sinusitis had positive bacterial cul- 
tures of the sinus aspirate, with 19 of 
the 22 children being under the age of 
5 years. The most common organisms 
isolated were H influenzae, S pneu- 
mococcus, and B catarrhalis. They 
reported that 5 of 8 S pnewmococci 
organisms recovered were relatively 
resistant to penicillin. Anaerobic or- 
ganisms were not isolated. There are 
several problems with their study, in- 
cluding its retrospective design, the 
lack of clinical data on the children (ie, 
truly allergic vs nonallergic), and the 
involvement of four hospitals indicat- 
ing the likelihood that techniques may 
have varied from place to place and 
time to time. In particular, how much 
credence can we place in the statement 
that all air was expelled from the 
syringes and that all cultures were set 
up within 30 minutes of collection? 
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Anaerobic transport setups could have 
been better, and most laboratories 
would have incubated the chocolate 
agar under 10% carbon dioxide. They 


should have used a nonselective anaer- - 


obic medium. These points and prior 
therapy could have accounted for the 
lack of recovery of anaerobes. All of 
the patients were receiving antibiotic 
therapy (and repeated courses) at the 
' time of specimen collection; this would 
limit the number of positive cultures 
and account for the relatively resistant 
organisms. Apparently specimens 
were only taken during the maxillary 
punctures, not during the surgical pro- 
cedures; the latter would have pro- 
vided better specimens. I would like 
to know why so many antral windows 
were done since this is an uncommon 
procedure in children, especially dur- 
ing the first surgical intervention. In 
addition, minimum inhibitory concen- 
trations with penicillin and the pneu- 
mococci would have been most helpful. 

We recently completed a study of 12 
children (8 to 9 years of age) with 
allergic rhinitis complicated by 
chronic maxillary sinusitis.” Sinus as- 
piration/irrigation culture results re- 
vealed a pure growth of B catarrhalis 
‘in 5 of 12 patients, four of which were 
B-lactamase positive. The cultures of 
4 patients yielded mixed species 


(one mixed Branhamella and strep-_ 


tococcal species and three mixed 
streptococcal species). Three patients’ 
sinus cultures yielded no organisms. 
The study demonstrated clinical im- 
provement even in patients with neg- 
ative cultures, ie, just evacuating the 
maxillary sinus was exceedingly help- 
ful. ms 

The management of chronic sinusi- 
tis must be directed to the known bac- 
teriology of this disease. More studies 
are necessary. However, my recom- 
mendation would be a trial of an anti- 
microbial agent(s) (amoxicillin with 
clavulanic acid), an oral cephalosporin 
(cefuroxime or cefaclor), or erythro- 
mycin and a sulfonamide (given to- 
gether or as full separate daily doses) 
for a period of 2 or 3 weeks. If there is 
no clinical response, then another an- 
timicrobial agent from this group is 
given for 3 more weeks. Clinical re- 
sponse usually occurs within 5 days, 
with decreased cough, less rhino- 
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rrhea, and improved well-being. If 
clinical and laboratory response is in- 
adequate, I strongly urge considera- 
tion of mechanical sinus aspiration and 
lavage with appropriate culture and 
antimicrobial therapy appropriate for 
the organism recovered. The role of 
endoscopic surgery and the treatment 
of the osteomeatal complex at this 
stage of a child’s chronic sinusitis 
needs to be evaluated further. The 
initial reports suggested that the en- 
doscopic approach might be more ef- 
fective than just the plain mechanical 
aspiration and lavage of the sinuses. I 
do not repeat sinus roentgenograms if 
there is a clinical response; I usually 
do them again if (1) I’m considering 
surgical intervention, (2) the child has 
had frequent clinical sinusitis with 
brief “well” periods while not receiv- 
ing antibiotic therapy, or (8) the 
asthma (if present) continues to be a 
management problem. 

I do not recommend an antral win- 
dow unless the antral lavage needs to 
be repeated within a 6-month period. 
My experience is that less than 2% of 
children need to have repeated surgi- 


eal intervention in so short a time. 


Approximately 10% of my patients will 


“need another lavage. These children 
~ usually have IgA deficiency or poorly 


controlled allergie rhinitis. Adenoid- 
ectomy is of uncertain benefit in the 
prevention or treatment of chronic 
sinusitis. However, if postnasal ob- 
struction is present, adenoidectomy 
will improve the nasal airway. Some 
children will have bacterial infection 
of the adenoids, the source of chronic 
or repeated airway infection. 

The role of antihistamines, decon- 
gestants, nasal cromolyn sodium, and 
nasal corticosteroids has not been 
evaluated in children with chronic si- 
nusitis. The nonallergie child, without 
a predisposing factor, with recurrent 
sinusitis sometimes benefits from the 
antiinflammatory effects of either or 
both topical medications. The child 
with allergic rhinitis needs to have the 
allergic disorder treated properly, or 
the sinusitis will become recurrent. 
Such management should include en- 


' vironmental control, the avoidance of 


cigarette smoke and swimming, med- 
ication, and, at times, immunotherapy. 
I have been impressed with topical 


therapy (cramolyn sodium or co; 
steroids) in such children and it s! 
be continued for a minimum 

months. I sometimes combine 

medications and have initiated e 
or both therapies in children un 
years of age. 

My colleagues and I are impr: 
by the number of sufferers of ch 
rhinitis we see whose presenting 
dition is bacterial sinusitis. Ma: 
these children have had recur 
chronic middle-ear disease that 
not improve until the sinus disez 
improved or cured, We have seen 1 
children under the age of 2 years 
this problem. The report by Ti 
man and Silk also has demonsti 
this. We are impressed with the | 


ber of children with asthma who 


difficult-to-control airways and f 
respond to proper management 
cluding corticosteroid therapy, 
the underlying sinusitis is recog: 
and treated. 

Now that sinusitis is a recog: 
and acceptable disorder in childr 
all ages, it is important to stud 
true incidence, modes of therapy 
reasons it occurs. 

GARY 8. RACHELEFSKY, 
Department of Pediatric 
Div:sion of Allergy 
and Immunology 
UCLA 
Director, Allergy Resea 
Foundation Inc 
11645 Wilshire Blvd 
Suite 600 
Los Angeles, CA 90025 
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Poliovirus Vaccine Live Oral Trivalent 


Jackie DiLorenzo of 
Hastings-on-Hudson, 
New York, contracted 
polio in 1950. before a 
vaccine became available. 
m She spent ten years in 
Be. Sac, : ; . 
“ rehabilitation, during which 
time she underwent nine 
operations on her spine, 
legs and feet. jackie 
currently lives in a house 
adapted for wheelchair 
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no Orimune’ 


-Proven in Millions of US Patients 
~ORIMUNE was the first live, oral, trivalent polio 
vaccine. No other oral polio vaccine has done 
more to help eradicate wild poliovirus in the US. 
Over 500 million doses have been distributed 
to date. 





Proven Safety* Record 

Lederle takes every precaution during production 
and testing to ensure the safety of ORIMUNE. This 
-dedication is evident by our 27-year safety record. 


Uninterrupted Supply 

Lederle has consistently met the nation’s needs for 
oral polio vaccine for about 27 years. In fact, when 
all other US manufacturers discontinued the pro- 
duction of oral polio vaccine, Lederle has remained 
committed to this essential product and to the 
health of America’s children. 


Available in Single-Doses 
-ORIMUNE is available in convenient, unit-dose 

= DISPETTES*® to help assure dosage accuracy and 
„avoid the risk of contamination. 


_*Paralytic disease following ingestion of live poliovirus vaccine has been reported 
° gn rare occasions in individuals receiving the vaccine or in their close Contacts. 









Poliovirus Vaccine Live Oral Trivalent 


Poliovirus Vaccine |: 





Live Oral Trivalent 
ORIMUNE* 


A Brief Summary 
Piease see package insert for full description, directions for use, and references. 


INDICATIONS: For prevention of poliomyelitis caused by Poliovirus Types l, 2, and 3. 
CONTRAINDICATIONS: Under no circumstances should this vaccine be administered 
parenterally. 

Administration of the vaccine should be postponed or avoided in those experiencing 
any acute iliness and in those with any advanced debilitated condition or persistent vom- 
iting or diarrhea. 

ORIMUNE must not be administered to patients with immune deficiency dis- 
eases such as combined immunodeficiency, hypogarimagiobulinemia, and 
agammagiobulinemia. It would also be prudent to withhold ORIMUNE from 
siblings of a child known to have an immunodeficiency syndrome or from chil- 
dren in a family which has a history of immunodeficiency until immune status 
of ali members is determined. Further, ORIMUNE must not be administered 
to patients with altered immune states, such as those occurring in thymic 
abnormalities, leukemia, lymphoma, or generalized malignancy or by lowered 
resistance from therapy with corticosteroids, alkylating drugs, antimetabo- 
lites, or radiation. All persons with altered iramune status should avoid close 
household-type contact with recipients of the vaccine for at least six to eight 
weeks, Inactivated poliovirus vaccine (IPV) is preferred for immunizing all 
rsons in the above described circumstances. 

WARNINGS: Linder no circumstances should this vaccine be administered parenterally, 
Administration of the vaccine should be postponed or avoided in those experiencing 
any acute jliness and in those with any advanced debilitated condition or persistent vom- 

iting or diarrhea, 

Other viruses (including poliovirus and other enteroviruses} may interfere with the 
desired response to this vaccine, since their presence in the intestinal tract may interfere 
with the replication of the attenuated strains of poliovirus in the vaccine. 
PRECAUTIONS: it would seem prudent not tg administer trivalent oral poliovaccine 
{OPV} shortly after immune Globulin (1G) unless such a procedure is unavoidable, for 
example, with unexpected travel co or contact with epidemic areas ar endemic areas. If 
OPV is given with or shortly after IG, the dose probably should be repeated after three 
months if immunization is stil indicated. 

The vaccine is not effective in modifying or preventing cases of existing and/or incubat- 
ing poliomyelitis. 

Use in Pregnancy: Pregnancy Category C: Animal reproduction studies have not been 
conducted with Poliovirus vaccine live oral trivalent. it is also not known whether OPV 
can cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. Although there is no convincing evidence documenting adverse effects of either 
OPV or IPV on the developing fetus or pregnant woman, it is prudent on theoretical 
grounds to avoid vaccinating pregnant women. However, if immediate protection against 
poliomyelitis is needed, OPV is recommended. (See CONTRAINDICATIONS and 
ADVERSE REACTIONS. } 

ADVERSE REACTIONS: Paralytic disease following the ingestion of live polio- 
virus vaccines has been, on rare occasion, reported in individuals receiving the 
vaccine (see, for example, CONTRAINDICATIONS), and in persons who were 
in close contact with vaccinees. The vaccine viruses are shed in the vaccinee’s 
stools for at least six to eight weeks as well as via the pharyngeal route. Most 
reports of paralytic disease following ingestion of the vaccine or contact with 
a recent vaccinee are based on epidemiological analysis and temporal associa- 
tion between vaccination or contact and the onset of symptoms. Most authori- 
ties believe that a causal relationship exists. Prior to administration of the 
vaccine, the attending physician should warn or specifically direct personnel 
acting under his authority to convey the warnings to the vaccinee, parent, 
guardian, or other responsible person of the possibility of vaccine-associated 
paralysis, particularly to susceptible family members and other close personal 
contacts. The Centers for Disease Control report that during 1972 to. 1983, 
approximately 278.8 million OPY doses were distributed in the United States. 
During this same period, 87 vaccine-associated cases in apparently immuno- 
logically normal individuals were reported. Thirty-two occurred among vac 
cine recipients (one case per 8.7 million OPV doses distributed), and 55 cases 
occurred among household and nonhousehold contacts of vaccinees (1 case per 
§.1 million doses distributed). Sixteen other vaccine-associated cases have 
been reported in persons (recipients or contacts) with immune deficiency 
conditions. 

Because the number of susceptible vaccine recipients or contacts of 
recipients is not known, the true risk of vaccine-associated poliomyelitis is 
impossible to determine precisely. 

When the attenuated vaccine strains are to be introduced into a household 
with adults who have not been adequately vaccinated or whose immune status 
cannot be determined, the risk of vaccine-associated paralysis can be reduced 
by giving these adults one dose of IPY per month for three months before the 
children receive Poliovirus vaccine live oral trivalent ORIMUNE . The children 
may receive the first dose of ORIMUNE at the same visit that the adult 
receives the third dose of IPV. The CDC reports that no paralytic reactions 
to IF¥ are known to have occurred since the 1955 cluster of poliomyelitis 
cases caused by vaccine that contained live polioviruses that had escaped 
inactivation. 

The ACIP states: “Because of the overriding importance of ensuring prompt 
and complete immunization of the child and the extreme rarity of OPV-asseo- 
ciated disease in contacts, the Committee recommends the administration of 
OPY to a child regardless of the poliovirus-vaccine status of adult household 
contacts. This is the usual practice in the United States. The responsible adult 
should be informed of the small risk involved. An acceptable alternative, if 
there is a strong assurance that ultimate, full immunization of the child will 
not be jeopardized or unduly delayed, is to immunize adults according to the 
schedule outlined above before giving OPY to the child’ l 

The ACIP has concluded that “Oral polio vaccine remains the vaccine of choice for pri- 
mary immunization of children’ 
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Effectively relieves symptoms of allergic 
rhinitis and itch 


The only liquid antihistamine with 
convenient BID dosage 


Pleasant citrus taste, sugar-free, dye-free 


The #1 prescribed pediatric liquid 
antihistamine” 
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ya Tavist syrup 


(clemastine fumarate) 0.67 ma/5 ml 


Lets kids be kids 
12 hours long 
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AVIST” 


emastine fumarate) SYRUP 0.5 mg/5 ml 
esent as clemastine fumarate 0.67 mg/5 ml) 


INDICATIONS AND USAGE 


avist® (clemastine fumarate) Syrup is indicated for the relief 
symptoms associated with allergic rhinitis such as sneezing, 
1orrhea, pruritus and lacrimation. Tavist® (clemastine fuma- 
3) Syrup is indicated for use in pediatric populations (age 
‘ears through 12) and adults (see DOSAGE AND ADMINI- 
RATION). 
t should be noted that Tavist® (clemastine fumarate) is indi- 
ed for the relief of mild, uncomplicated allergic skin manifes- 
ons of urticaria and angioedema at the 2 mg dosage level 
y. 

CONTRAINDICATIONS 
\ntihistamines are contraindicated in patients hypersensitive 
he drug or to other antihistamines of similar chemical structure 
e PRECAUTIONS — Drug Interactions in a complete pack- 
2 insert). 
Antihistamines should not be used in newborn or premature 
ants. Because of the higher risk of antihistamines for infants 
Nerally and for newborns and prematures in particular, anti- 
tamine therapy is contraindicated in nursing mothers (see 
'ECAUTIONS — Nursing Mothers in a complete package 
ert). 

WARNINGS 

Antihistamines should be used with considerable caution in 
tients with: narrow angle glaucoma, stenosing peptic ulcer, 
loroduodenal obstruction, symptomatic prostatic hypertrophy, 
d bladder neck obstruction. 
Use with CNS Depressants: Tavist® (clemastine fumarate) 
s additive effects with alcohol and other CNS depressants 
ipnotics, sedatives, tranquilizers, etc.). 
Use in Activities Requiring Mental Alertness: Patients should 
warned about engaging in activities requiring mental alert- 
ss such as driving a car or operating appliances, machinery, 


Use in the Elderly (approximately 60 years or older): An- 
istamines are more likely to cause dizziness, sedation, and 
potension in elderly patients. 


ADVERSE REACTIONS 
The most frequent adverse reactions are underlined: 
Nervous System: Sedation, sleepiness, dizziness, disturbed 
‘ordination, fatigue, confusion, restlessness, excitation, nerv- 
isness, tremor, irritability, insomnia, euphoria, paresthesia, 
irred vision, diplopia, vertigo, tinnitus, acute labyrinthitis, hys- 
‘ia, neuritis, convulsions. 
Gastrointestinal System: Epigastric distress, anorexia, 
\usea, vomiting, diarrhea, constipation. 
Respiratory System: Thickening of bronchial secretions, 
intness of chest and wheezing, nasal stuffiness. 
Cardiovascular System: Hypotension, headache, palpitations, 
chycardia, extrasystoles. 
Hematologic System: Hemolytic anemia, thrombocytopenia, 
jranulocytosis. 
Genitourinary System: Urinary frequency, difficult urination, 
inary retention, early menses. 
General: Urticaria, drug rash, anaphylactic shock, photosen- 
tivity, excessive perspiration, chills, dryness of mouth, nose 
1d throat. 


DOSAGE AND ADMINISTRATION 

DOSAGE SHOULD BE INDIVIDUALIZED ACCORDING TO 
HE NEEDS AND RESPONSE OF THE PATIENT. 
ediatric: Children aged 6 to 12 years 
For Symptoms of Allergic Rhinitis — The starting dose is 
teaspoonful (0.5 mg clemastine) twice daily. Since single doses 
‘up to 2.25 mg clemastine were well tolerated by this age 
‘oup, dosage may be increased as required, but not to exceed 
teaspoonsful daily (3 mg clemastine). 

For Urticaria and Angioedema — The starting dose is 2 tea- 
voonsful (1 mg clemastine) twice daily, not to exceed 6 tea- 
200nsful daily (3 mg clemastine). 
dults and Children 12 Years and Over 

For Symptoms of Allergic Rhinitis — The starting dose is 

teaspoonsful (1 mg clemastine) twice daily. Dosage may be 
icreased as required, but not to exceed 12 teaspoonsful daily 
} mg clemastine). 

For Urticaria and Angioedema — The starting dose is 4 tea- 
poonsful (2 mg clemastine) twice daily, not to exceed 12 tea- 
poonsful daily (6 mg clemastine). 


HOW SUPPLIED 
avist® (clemastine fumarate) Syrup 
Clemastine 0.5 mg/5 ml (present as clemastine fumarate 0.67 
19/5 mi). A clear, colorless liquid with a citrus flavor, in 4 fl. oz. 
ottle (NDC 0078-0222-31). 
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Acagemic rellowsnips in Neonatal- 
Perinatal Medicine/Cell & Molecular 
Biology. Advanced training in cell & 
molecular biology integrated with 
Clinical training, leading to compe- 
tence as a Physician-Scientist with 
sub-board eligibility in Neonatal-Peri- 
natal Medicine is offered in an inno- 
vative 3 to 5 year program. Mentor 
based research training is available 
in: computer enhanced imaging; de- 
velopment gene regulations; molec- 
ular biology of antioxidant systems; 
infectious agents, inherited disease, 
and signal transduction; molecular 
toxicology of oxidants, neutrophil bi- 
ology, protein phosphorylation and 
protein phosphatases, pulmonary 
macrophage biology and type II pneu- 
mocyte Biology. Contact: David War- 
burton, M.D., Academic Training Pro- 
gram in Neonatal-Perinatal Medicine/ 
Cell & Molecular Biology, Dept. of 
Pediatrics USC School of Medicine, 
Childrens Hospital of Los Angeles Box 
#83, 4650 Sunset Boulevard, Los 
Angeles, California 90027. (213) 669- 
2101. FAX (213) 664-6917. 








IF DIABETES ISA 
DISEASE YOU CAN 


PEDIATRICIAN: 


The Department of Pediatrics, 
University of California, Davis, is 
seeking an established academic 
general pediatrician with proven 

excellence in clinical care and 

education of students and 
housestaff plus proven 
productivity in clinical research. 
Major responsibility will be in the 
ambulatory setting and in 
administering the education 
programs of the department. 
Submit CV and the names and 
addresses of five references to 
Dennis M. Styne, M.D., Chair, 

Department of Pediatrics-3104 

PCC, 4301 X Street, Sacramento 
CA 95817. The University of 
California is an affirmative 

action/equal opportunity 
employer. All Applications Must 
Be Received No Later Than 
10/30/89 To Be Considered. 
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RUBELLA 


A provisional total of 221 cases of 
rubella was reported in the United 
States in 1988 (0.1 cases per 100,000 
population), the lowest since rubella 
became a nationally notifiable disease 
in 1966. The incidence of rubella has 
declined by more than 99% since 1969, 
the year rubella vaccine was licensed. 

In 1987, the last year for which 
complete data are available, 20 of 52 
reporting areas (which comprise the 
50 states, District of Columbia, and 
New York City [NYC]) reported no 
rubella cases, compared with 18 re- 
porting areas in 1986 and 14 in 1985. 
The reported age-specific incidence 
rates of rubella declined for all age 
groups during these 3 years. 

Long-term trends of rubella inci- 
dence among specific age groups can 
be assessed by comparing recent data 
from the total United States with 
those from three areas for which age- 
specific data were available before 
1975— Illinois, Massachusetts, and 
NYC. The reported incidence rates 
for 1985-1987 have declined by greater 
than or equal to 95% for all age groups, 
with the greatest decreases occurring 
among persons less than 20 years of 
age. 


CONGENITAL RUBELLA 
SYNDROME 


Data on congenital rubella syn- 
drome (CRS) are available from re- 
ports submitted weekly to the MMWR 
and from the National Congenital Ru- 
bella Syndrome Registry (NCRSR) 
maintained at the Division of Immu- 
nization, Center for Prevention Serv- 
ices, CDC. The MMWR CRS reports 
are case counts with no accompanying 
data and are tabulated by year of 
report. The NCRSR contains clinical 
and laboratory information on cases of 
CRS that are reported by state and 
local health departments. The 
NCRSR cases are monitored by year 
of patient’s birth and are classified 
‘into six clinical categories,! the most 
-specific of which are “CRS-confirmed” 
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ge s than 10 cases an! 
mer goal was achieved for 


‘bella and Congenital Rubella 
Syndrome— United States, 1985-1988 


(i.e., cases with both congenital anom- 
alies and laboratory evidence of ru- 
bella infection) and “CRS-compatible” 
(i.e., cases that satisfy selected clini- 
eal criteria without laboratory confir- 
mation). Beginning in 1984, informa- 
tion was routinely collected to evaluate 
whether a CRS case was “indigenous” 
or “imported.’* Since the NCRSR 
cases are classified by year of patient’s 
birth, data are considered provisional 
for any given year; delays in diagnosis 
and/or reporting may result in the 
updating of figures. This summary 
updates previous reports on surveil- 
lance of CRS in the United States.! 

For infants born in 1987, six CRS 
cases were reported to the NCRSR, 
of which three were considered indig- 
enous. All three were confirmed CRS 
cases, and one of them occurred in a 
mother who had had at least one pre- 
vious pregnancy. Only one CRS case 
has been reported thus far for 1988. 
Recent declines in rates of CRS re- 
corded by NCRSR have paralleled the 
decline in overall rubella incidence 
and, more specifically, in the incidence 
for persons greater than or equal to 
15 years of age. During 1970-1987, 
the reported rate of rubella among 
persons in this age group declined 
97%, from 2.3 to 0.1 cases/100,000 
population. In 1970, 67 CRS cases 
occurred (1.80/100,000 live births), 
and three have been reported as of 
March 22, 1989, for 1987 (0.08/100,000 
live births), representing a 96% de- 
cline. This downward trend was inter- 
rupted in 1986, when 12 CRS cases 
were reported.,? In that year, eight of 
these cases were reported to the NYC 
Department of Health 8-10 months 
after the peak of a rubella outbreak in 
NYC.: 


Reported by: Surveillance, Investigations, and 
Research Br, Div of Immunization, Center for 
Prevention Sves, CDC (MMWR vol 38, No. 11. 


CDC Editorial Note: As part of the 
1990 health objectives for the nation, 
the Public Health Service set a goal to 
reduce the number of rubella cases to 
less than 1000 and to reduce CRS to 















time in 1983, when 970 rub 
were reported. 5 Although the. go 
CRS has also been reached, unacce 
able morbidity 1 is still occurring." 
primary aim of rubella vaccinat 
programs is to prevent congenital 
bella infection, which can result 
miscarriages, abortions, stillbirt 
and CRS in infants. When rube 
vaccine was licensed in 1969, - 
United States adopted a policy of u 
versal immunization of children of b 
sexes. The focus of this rubella vac 
nation strategy was to control rubella 
in preschool-aged and young school- 
aged children, the primary sources of | 
rubella transmission. This strategy 
was designed primarily to reduce and — 
interrupt circulation of the virus, | 
thereby reducing the risk of exposure | 
to susceptible pregnant women. Also, — 
vaccinated children would be. pro- 
tected immediately, and their immu- | 
nity was expected to persist at least 
through their childbearing years.’ 
Secondary emphasis was placed. on. 
vaccinating susceptible adolescents 
and adults, especially women. 

The success of the rubella control 
program is apparent. In 1966-1987, 
the reported incidence rates of CRS 
and of rubella among persons greater 
than or equal to 15 years of age de- 
clined in parallel by 95%-96% to all- 
time low levels. Meanwhile, incidence | 
rates of rubella in children less than 
15 years of age have continued their 
downward trend. As the highly im- 
mune cohorts of young children enter. 
the childbearing years, CRS should. 
disappear from this country. 

However, concern continues despite 
the dramatic success of the U.S. ru- 
bella immunization program. In 1987, 
48% of reported rubella cases were in’ 
persons greater than or equal to 15 
years of age (82% of all cases were in 
persons 15-29 years of age). Most: 
serologic surveys of various postpub-— 
ertal populations carried out during 
the 1970s and early 1980s found rates- 
of rubella susceptibility comparable to 
the prevaccine years: 10%-20% of per-- 
sons still lacked serologic evidence of | 
immunity to rubella.** Updated pop- 
ulation-based serologic surveys are 
needed to fully characterize the mag- 
nitude and extent of risk for this ado- 
lescent and young adult population. 
The NYC experience during 1985-- 
1986? and several recent college: 
outbreaks” highlight the possible risk 
of disease in postpubertal women. The: 
continued occurrence of rubella in 
childbearing-aged populations sı 










Leads From the MMWR 893 








during ‘the next: "10-30. ‘years. Such 
concerns led CDC to announce an 
ative in February 1985 to hasten 
mination of rubella and CRS by 
argeting susceptible childbearing- 
aged populations for vaccination.” 
-In addition, the reported figure for 
CRS cases is believed to underesti- 
“mate the actual total, perhaps captur- 
-ing only 10% of the actual total. The 
~NCRSR is a passive reporting system 
that, by its nature, results in under- 
“reporting of actual disease incidence 
< and selective reporting of infants with 
-severe and obvious CRS recognized 
-and reported early in life. The limita- 
tions of current CRS surveillance un- 
: derscore the need for all specialists 
who treat children with congenital 
anomalies compatible with CRS to 
continue to consider it in the differ- 
ential diagnosis and to report all sus- 
- pected cases to their state health de- 
partments. 
< As with other adult immunizations, 
< creative approaches are necessary to 
enhance rubella immunization levels 
in the childbearing-aged population. 
Adopting and enforcing comprehen- 
-give kindergarten through 12th grade 
school immunization laws (especially 
for postpubertal elementary and sec- 
ondary school students) and requiring 
proof of immunity to rubella as a con- 
dition for college entry can minimize 
the risk of rubella outbreaks in these 
populations." Another way to reach 







offer rube! 


with the health-care system. After 
excluding patients who say they may 
be pregnant and counseling about the 
advisability to avoid conception for 3 
months after vaccination, practition- 
ers should not hesitate to vaccinate 
childbearing-aged women against ru- 
bella. No CRS-like defects have been 
detected in 212 infants born to suscep- 
tible mothers inadvertently vacci- 
nated with RA27/3 live rubella virus 
vaccine during pregnancy (14; CDC, 
unpublished data). NCRSR surveil- 
lance data indicate that one third to 
one half of mothers delivering CRS 
infants had had a previous live birth, 
suggesting that both postpartum vac- 
cination and use of rubella vaccine in 
family-planning clinics could have an 
important impact on the overall occur- 
rence of reported CRS. Physicians and 
other health-care personnel should of- 
fer rubella vaccine whenever they en- 
counter a potentially susceptible 
woman lacking contraindications for 
vaccination. Susceptible persons iden- 
tified through preemployment, pre- 
marital, or prenatal screening should 
be offered vaccine at follow-up visits. 
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*Based on definitions approved by the Council 
of State and Territorial Epidemiologists, an im- 
ported case of CRS is defined as CRS in a U.S. 
or non-U.S. citizen whose mother was outside 
the United States during her presumed exposure 
to rubella. If the timing of exposure to rubella 
cannot be determined, the mother must have 
been outside the United States throughout the 
21 days before conception and the first 20 weeks 
of her pregnancy. 


Reye Syndrome Surveillance— United States, 1987 and 1988 


FOR THE 1987 and 1988 surveillance 
years, 36 and 20 cases, respectively, of 
: Reye syndrome (RS) were reported to 

the National Reye Syndrome Surveil- 

‘lance System. These years have the 
: lowest number of cases reported since 
continuous national surveillance was 
established in December 1976. For 
-both years, approximately 80% of re- 
ported patients had an antecedent ill- 
ness within 3 weeks before onset of 
-vomiting or neurologic symptoms. 
_ Eighteen RS patients in 1987 and nine 
<in 1988 had respiratory illnesses; 
: seven and four had varicella; three and 
two had diarrhea without respiratory 
_ symptoms. In both years, approxi- 
< mately 50% of cases occurred in Janu- 
vary, February, and March—the peak 
--months for respiratory viral infec- 
tions, including varicella and influenza 
- (type A[HIN1] in 1987 and type 
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A[H3N2] in 1988). 

In 1987, 17 (47%) of the 36 reported 
RS patients and, in 1988, 16 (80%) of 
the 20 patients were female; 33 (92%) 
and 19 (95%), respectively, were white, 
two (6%) and one (5%) were black, and 
one patient (8%) in 1987 was Asian. 
Seventeen patients each year were 
greater than or equal to 5 years old, 
representing a 75% decline in the num- 
ber of cases in this age group from 
1986. Nineteen reported patients in 
1987 and three in 1988 were less than 


5 years old, representing a 42% and a 


91% decline, respectively, in this age 
group from 1986. 

Approximately 75% of patients in 
both 1987 and 1988 were admitted to 
hospitals in precomatose stages of 
RS—stages 0, 1, or 2. In each year, 
stage 2 was the classification for the 
largest number of patients upon ad- 


mission (47% and 55%, respectively), 
followed by stage 1 for 1987 (81%) and 
stages 0, 1, and 3 (10% each) for 1983. 
In 1987, the most severe phases of 
illness after hospitalization were stage 
1 (25%), stage 2 (8%), stage 3 (8%), 
stage 4 (11%), and stage 5 (30%). 
Eleven percent of patients received 
treatment that precluded classifica- 
tion (i.e., they had received anesthetic 


or paralyzing agents in their treat- 


ment); the most severe stage was not 
reported for 7%. In 1988, 25% reached 
stage 1 only; 5% reached stage 2, 20% 
reached stage 3, 20% reached stage 5, 
and 30% received treatment that pre- 
cluded classification. 


Reported by: Epidemiology Office, Div of Vira 
and Rickettsial Diseases, Center for Infectiou: 
Diseases, CDC (MMWR vol 88, No. 18). 
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With one application... 


The best treatme 


0 i i icati rovides 14-day protection against reinfestation- 
Up to 99% effective with one application with one PATE Subp NA of CNS 
Clinical studies prove Nix" kills lice and nitsand toxicity as reported with lindane overexposure. 
protects against reinfestation better than a single 
application of Kwell® and Rid®* Only Nix 


More patientslice-freeatday14 withNix creme rinse 
at lindane’ vs Kel vs Rid’? i Der methn 1% 
| wo > Sa Calll-800-FOR-LICE » 


a 85% 
ix Kwell : 
to report head lice outbreaks — Weticome 


lindane 
Rid labeling se hanashcre second APE lication at 7-10 days. Carson et al Please see adjacent page for brief summary of prescribing information. 
Rid” is a registered trademark of Pfizer Inc., Pfipharmecs Division. 






























demonstrated 100% efficacy for Nix and 93.5% efficacy for Rid when 
used according to manufacturer's labeling. Kwell® is a registered trademark of Reed & Carrick. —Ni-139 











permethrin 1% 


FUK 
LICE 


PEDICULICIDAL/OVICIDAL ACTIVITIES: /n vitro data indicate that permethrin has pediculicidal 
and ovicidal activity against Pediculus humanus var. capitis. The high cure rate (97-99%) 
of Nix in patients with head lice demonstrated at 14 days following a single application is at- 
tributable to a combination of its pediculicidal and ovicidal activities and its residual persist- 
ence on the hair which may also prevent reinfestation. 


INDICATIONS AND USAGE: Nix is indicated for the single-application treatment of infestation 
with Pediculus humanus var. capitis (the head louse) and its nits (eggs). Retreatment for recur- 
rences is required in less than 1% of patients since the ovicidal activity may be supplemented 
by residual persistence in the hair. If live lice are observed after at least seven days following 
the initial application, a second application can be given. 


CONTRAINDICATIONS: Nix is contraindicated in patients with known hypersensitivity to any 
of its components, to any synthetic pyrethroid or pyrethrin, or to chrysanthemums. 


WARNING: If hypersensitivity to Nix occurs, discontinue use. 
PRECAUTIONS: 


General: Head lice infestation is often accompanied by pruritus, erythema, and edema. Treat- 
ment with Nix may temporarily exacerbate these conditions. 


Information for Patients: Patients with head lice should be advised that itching, redness, or 
swelling of the scalp may occur after application of Nix. If irritation persists, they should con- 
sult their physician. Nix is not irritating to the eyes; however, patients should be advised to 
avoid contact with eyes during application and to flush with water immediately if Nix gets in 
the eyes. In order to prevent accidental ingestion by children, the remaining contents of Nix 
should be discarded after use. 

Combing of nits following treatment with Nix is not necessary for effective treatment. Howev- 
er, patients may do so for cosmetic or other reasons. The nits are easily combed from the hair 
treated with Nix after drying. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Six carcinogenicity bioassays were 
evaluated with permethrin, three each in rats and mice. No tumorigenicity was seen in the 
rat studies. However, species-specific increases in pulmonary adenomas, a common benign 
tumor of mice of high spontaneous background incidence, were seen in the three mouse 
studies. In one of these studies there was an increased incidence of pulmonary alveolar-cell 
carcinomas and benign liver adenomas only in female mice when permethrin was given in 
their food at a concentration of 5000 ppm. Mutagenicity assays, which give useful correlative 
data for interpreting results from carcinogenicity bioassays in rodents, were negative. 
Permethrin showed no evidence of mutagenic potential in a battery of in vitro and in vivo genetic 
toxicity studies. Permethrin did not have any adverse effect on reproductive function at a dose 
of 180 mg/kg/day orally in a three-generation rat study. 


Pregnancy: Teratogenic Effects: Pregnancy Category B: Reproduction studies have been per- 
formedin mice, rats, and rabbits (200-400 mg/kg/day orally) and have revealed no evidence 
of impaired fertility or harm to the fetus due to permethrin. There are, however, no adequate 
and well-controlled studies in pregnant women. Because animal reproduction studies are not 
always predictive of human response, this drug should be used during pregnancy only if clearly 
needed. 


Nursing Mothers: It is not known whether this drug is excreted in human milk. Because many 
drugs are excreted in human milk and because of the evidence for tumorigenic potential of 
permethrin in animal studies, consideration should be given to discontinuing nursing tem- 
porarily or withholding the drug while’the mother is nursing. 


Pediatric Use: Nix is safe and effective in children two years of age and older. Safety and ef- 
fectiveness in children less than two years of age have not been established. 


ADVERSE REACTIONS: The most frequent adverse reaction to Nix is pruritus. This is usually 
a consequence of head lice infestation itself, but may be temporarily aggravated following treat- 
ment with Nix. 5.9% of patients in clinical studies experienced mild temporary itching; 3.4% 
experienced mild transient burning/stinging, tingling, numbness, or scalp discomfort; and 
2.1% experienced mild transient erythema, edema, or rash of the scalp. 

DOSAGE AND ADMINISTRATION: 

Adults and Children: Nix is intended for use after the hair has been washed with shampoo, 
rinsed with water and towel dried. Apply a sufficient volume of Nix to saturate the hair and 
scalp (especially behind the ears and on nape of the neck). Nix should remain on the hair for 
10 minutes before being rinsed off with water. A single treatment is sufficient to eliminate head 
lice infestation. Combing of nits is not required for therapeutic efficacy, but may be done for 
cosmetic reasons or to meet school ‘no nit’ policies. A nit comb is provided. 


SHAKE WELL BEFORE USING. 


HOW SUPPLIED: Nix (Permethrin) 1% (wt./wt.) Creme Rinse is supplied in plastic squeeze 
bottles that contain 2 fl. oz. weighing 56 g. (NDC-0081-0780-81) 


Store at 15°-25°C (59°-77°F). 
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CHIEF 
DIVISION OF PEDIATRICS 


WalthamWeston Hospital & Medical Center, a 
305 bed community hospital, 11 miles west of 
Boston, is conducting a search for the Chief of the 
Department of Pediatrics. This individual would be 
responsible for the overall management of clinical 
practice and program development within the 
Department. This is an excellent opportunity for a 
qualified candidate to develop a pediatric service 
with the support of the medical staff and manage- 
ment. Candidates should be Board Certified in 
Pediatrics or Pediatric subspecialty. They should 
have a proven record as a Clinician, educator, and 
administrator. 


The Greater Boston area enjoys a lifestyle of 
numerous cultural, educational and recreational 
activities. 


Please send curriculum vitae in confidence to: 


Richard L. Brown, President & CEO 
WalthamWeston Hospital & Medical Center 
Hope Avenue 

Waltham, MA 02254-9116 





THE EAGLE. 
AN ENDANGERED SPECIES? 


The Eagle, symbol of 
strength, honor, and character, 
personifies the vigor of 
America. 

The Eagle Badge, symbol ofi 
strength, honor, and character, 
represents the highest level of 
achievement in the Boy Scout 
movement. $ 

Don't let the best of Ameni 
become an endangered speg a 












` 


BECOME A MEMBER OF THE NATIONAL BOY SCOUT 
ALUMNI FAMILY. — JOIN TODAY! 
Your one-year, $10 membership entitles you to the 
Alumni Bulletin, the Annual Report, a membership 
card and an attractive wall certificate suitable for 


A three-year, $30 membership entitles you to a free 
Norman Rockwell print, as well as all of the benefits of 
a one-year membership. ` 
Write today ta 
National Boy Scout Alumni Family 
1325 Walnut Hill Lane ¢ Irving, Texas 75062 - 1296 





-Diagnosis 


is 


Learn about the sources, 
symptoms and treatment of 
this American epidemic. 

rrom drug use to sexual abuse, all 
the facts about family violence --and 
what youas a physician, mental health 
professional or administrator need 
to know —will be addressed at the 
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F gay C. Ferry, MD 


‘he Editorial Board Speaks... 


Dr Ferry is completing sabbatical leave from her position as professor of pediatries and 
neurology at the University of Arizona, Tucson. She was a visiting scientist, Developmental 
Neurology Branch, Division of Convulsive, Developmental, and Neuromuscular Disorders, 
National Institute of Neurological Disorders and Stroke, National Institutes of Health, 
Bethesda, Md. Her major project this year was to conduct a survey of the neurological 
complications and consequences of cardiac surgical procedures in infants and children. Her 
original work appeared in AJDC (1987;141:309-312). In addition, Peggy continues as our book 
review editor, and her long love of books stands her in good stead in this role for AJDC. Peggy 
has also published recently a tribute to Amos Christie and a commentary on the confusion 
attendant on new brain-death guidelines in children. She also has served as guest faculty for 
the Children’s Hospital and Health Center in San Diego, Calif, the University of California at 
San Francisco, and for several of the American Academy of Pediatries continuing education 
courses. She just completed a 5-year term as the neurology representative on the Committee 





on Scientific Meetings of the American Academy of Pediatrics. 


ACUTE REMUNERATIVE NEUROLOGY 


The journal ads are bright and colorful. They describe EEG and EMG 
equipment with trendy, catchy headings: 
cse “A New Dimension in Neurodiagnostics” 

e “The Leading Light in EMG/Evoked Responses” 

è “Now Sleep Labs Can Make House Calls” 

“Evoked Potential Technology at Your Fingertips (Learn in the 
morning, operate in the afternoon)” 

è “The New, Mighty Navigator” 

The equipment names are similarly virile— Madison Avenue at its 
best: one is called “NEUROSTAR”; others, “MYSTRO,” “CON- 
CERTO,” and “VIKING.” One unit is billed as “a complete neuro- 
diagnostic laboratory,” promising neurometric analysis, brain map- 
ping (“see events inside your patients brain”), ambulatory EEG 
recording, evoked potentials, sleep laboratory tracings, and surgical 
monitoring. Practitioners are exhorted to “Equip Your Praetice for 
Under 40K!” Some ads promise that the equipment will pay for itself 
in “just a month.” Another rejoices that the computerized diagnostic 
machine even “fills out insurance reports ready for you to sign.” 
‘Neurologists are urged to “leverage” their expertise by buying the 
equipment for their offices. Toll-free numbers for further information 
are included; perhaps one should be 1-800-GREED, 

When I was in pediatric neurology fellowship training in the 1960s, 
one of my teachers called the phenomenon by which neurologists 
generate income by performing neurodiagnostic tests. themselves 
acute remunerative neurology. He decried the practice, which fortu- 
nately was fairly rare then. Am I getting old, or do recent observa- 
tions suggest a reappearance of the disorder? 

=> Residents are being encouraged to take fellowships in EEG and 
-EMG proficiency. The majority of journal ads for neurology positions 
insist “EEG/EMG capability strongly advisable.” Translation: we 
“need you to generate a portion of your income by doing these proce- 
dures. One recent advertisement for a neurologist in a large city read 
-as follows: “Candidate must demonstrate competence in EEG, EMG, 
evoked potentials, and CAT scan interpretation.” What ever hap- 
“pened to the history, neurologic examination, and neuroradiologists? 
| The entrepreneurial spirit also carries over to continuing educa- 
‘tion. The abstract of a course at a major national neurology meeting 
“promises to teach neurologists how to make the area of study a 
“financially successful enterprise.” | 
< Abusiness column ina recent medical news magazine suggests that 
-a good marketing strategy for physicians is to send holiday presents 
to referring colleagues—fruit baskets, wine, or magazine subscrip- 
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tions are considered “standard physician etiquette.” Another article 
notes, “You've got to think of ways to get your name up in lights.” 
Visitors to the opening of an MRI facility are given souvenir copies of 
their own head scans to commemorate the momentous occasion. That 
could prove interesting in the social hour that often follows (“Wow, 
did you catch that atrophy?”). 

The prospects for other income-generating avenues in neurologic 
practice are limitless. A few come to mind immediately for marketing 
to patients and colleagues: 

e A Polaroid copy of your MRI scan, suitable for framing (to show 
to your mother-in-law or boss to prove that there is something 
besides air and spinal fluid between your ears?) 

è Neuroimaging kiosks in the malls and airports: “Get-a-scan- 
while-you-wait” 

e A collage of color brain maps of the whole family (good for 
Christmas cards or the grandparents’ scrapbook) 

e A copy of your latest BEAM study to show your significant other 
(notice the maximal activity in the limbic system) 

High-tech “hardware” advances in pediatric neurology have paral- 
leled or even exceeded those in other aspects of medicine. I rejoice at 
the beautiful “windows to the brain” we now have available in the 
form of modern CT head scanning and MRI imaging. I will never miss 
subjecting infants and young children to the painful and potentially 
hazardous neurodiagnostic procedures of the 1960s. 

But things have gotten out of hand. We all recognize the impor- 
tance and necessity of paying the bills in office practice. The new 
array of neurodiagnostic tests is seductive. Who wouldn’t like to “see” 
inside the young child’s brain with a full-color “brain map”? However, 
too much emphasis is being placed on neurological marketing to 
generate income from such studies. In reality, the clinical indications 
for their use are relatively few. | 

Pediatricians should keep these developments in mind as they 
choose neurologic consultants. The costs of care for children with 
neurological disorders are heavily determined by the use of neuro- 
diagnostic procedures. As long as some neurologists continue to 
generate significant portions of their income from the performance of 
these procedures, built-in conflicts of interest are inescapable. The 
modern child neurologist can be of most help to his or her pediatrician- 
colleagues by serving as a consultant —doing a history, performing a 
careful neurological examination, and recommending pertinent ancil- 
lary diagnostic tests, when clinically indicated. 


The Editorial Board Speaks—Ferry 











Jeffrey R. Botkin, MD, MPH 


+ Informed consent procedures are 
-commonly employed prior to lumbar 
‘puncture. An understanding of the legal 

and ethical basis of informed consent is 
important in developing an acceptable ap- 
proach to consent and in dealing with 
problems confronted when. consent can- 
-not be obtained. | review the current legal 
concepts in informed consent and their 
ethical foundation, and make recommen- 
dations to clinicians for obtaining consent 
for this common procedure in the ambula- 
tory pediatric population. 
(AJDC. 1989;143:899-904) 


Despite the frequent use of consent 

procedures, many physicians re- 
main uncertain about the legal and ethi- 
cal requirements of informed consent. 
There is a growing literature on the the- 
ory and practice of informed consent,” 
but there has been relatively little pub- 
lished in the medical literature that pro- 
vides specific guidance to the clinician. 





For editorial comment see p 885. 





‘Unfortunately, the law and ethical the- 
ory are crude instruments for the guid- 
ance of physicians in their daily care of 
patients. As a result, there is inconsis- 
tency in our practice with respect. to 
` informed consent; we generally obtain 
consent for some procedures, such as 
lumbar puncture, while others, such as 
arterial puncture for blood gas measure- 
ment, are generally performed without 
consent. An understanding of the devel- 
oping legal and ethical basis for in- 
formed consent will provide a rational 
foundation for consent practices and 
_ may foster a more consistent approach 


7 Accepted for publication April 20, 1989, 

- From the Department of Pediatrics and the Cen- 
< ter for Biomedical Ethies, Case Western Reserve 
~ University at Cleveland (Ohio) Metropolitan Gener- 
“at Hospital. 
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Informed Consent for Lumbar Puncture 


based on a morally acceptable standard 
of care. 

Lumbar puneture serves as an appro- 
priate focus for this review since it is a 
common procedure performed in pediat- 
ric practice for which informed consent 
is usually obtained from the child’s par- 
ent or guardian. Following a review of 
the legal and ethical aspects of informed 
consent, I will offer general recommen- 
dations for appropriate informed con- 


sent for lumbar puncture in the ambula- 


tory pediatric population. Hypothetical 
eases will be presented to illustrate the 
issues, and the implication of these rec- 
ommendations for other common proce- 
dures will be discussed. 


THE ETHICAL BASIS 
OF INFORMED CONSENT 


The philosophical and legal basis for 
informed consent was expressed in 1914 
by Justice Cardozo: “Every human be- 
ing of adult years and sound mind has a 
right to determine what shall be done 
with his own body.”” This right is rooted 
in the ethical principle of autonomy or 
self-determination. Ideally, informed 
consent is the process by which compe- 
tent patients maintain informed control 
over their medical care. 

The appropriate expression of patient 
autonomy in the contemporary patient- 
physician relationship remains a topic of 
debate; however, it is clear that there 
has been a significant transfer of control 


from the physician to the patient over — 
the last century. The 1847 American 


Medical. Association Code of Ethics 
stated: “The obedience of a patient to 
the prescriptions of his physician should 
be prompt and implicit. He should never 
permit his own crude opinions as to their 


fitness, to influence his attention to 
them.” The expansion of choices in — 
medicine over the century and the de- - 


cline in unquestioned authority in our 


society have led to the conclusion that — 
the patient’s opinions, crude or other- | 
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wise, are essential to defining the beat 
course for individual welfare. The right 
of the patient to make informed choices 
on issues affecting health is now a funda- 
mental component of the patient-physi- 
cian relationship. To a large extent, this 
change in the clinical relationship with 
respect to informed consent has been 
driven by changes in legal standards, 


LEGAL STANDARDS FOR 
INFORMED CONSENT 


In general terms, the current legal 
standard requires the physician to dis- 
close to the patient the diagnosis, the 
prognosis with and without treatment, 
and the alternatives for treatment with 
their attendant risks and benefits. 
While this standard will apply in the 
great majority of clinical circumstances, 
there are four recognized exceptions to 
the requirement for informed consent: 
(1) medical emergencies, (2) incompe- 
tent patients, (3) patients expressed 
waiver of consent, and (4) therapeutic 
privilege.’ A brief discussion of each of 
these exceptions is appropriate. 

Informed consent is frequently de- 
ferred in medical emergencies. Urgent. 
situations require decisive action and 
there is no time for a consent process. 
“Presumed consent” is invoked in emer- 
gencies with the assumption that most 
people would consent to reasonable at- 


tempts to save life or limb. Explicit re- 
_ fusals of care may also not be honored in 
; emergency situations because the com- 
petency of the patient may not be ascer- | 
~ tainable—the person who attempts sui 


cide being an obvious example. : 

Waiver of consent applies to those sit- 
uations when the patient explicitly 
transfers decision-making authority to- 


the physician. Acceptance of a waiver is - 


most appropriate after the full disclo-. 
sure of relevant information. Physicians- 
need not force patients to make de 
sions when patients are psychologi oa 
unprepared to do so. However, phy 



















cians should be reluctant to accept deci- 
4 -making authority when the deci- 
s are highly value laden. 

The problem of the incompetent pa- 
tient raises a number of complex issues. 

rietly speaking, competency is a legal 
term, and in some circumstances the 
‘physician must turn to the courts for the 
determination of the patient’s compe- 
tency. In practice, physicians make im- 
plicit or explicit determinations of com- 
petency on a daily basis. If a patient is 
deemed incompetent, informed consent 
is generally obtained from the next of 
kin or the legal guardian. Thus, in- 
formed consent, albeit from surrogates, 
remains an integral part of the care of 
the patient. It is clear, however, that 
competency (in the nonlegal sense) is 
not an all-or-none phenomenon. Pa- 
tients may be competent to understand 
basic choices with less than life-threat- 
ening consequences but unable to ade- 
quately comprehend complex choices 
with potentially grave consequences. 
Patients should retain control over that 
portion of their health care they fully 
understand. 

© Therapeutic privilege refers to the 
physician’s prerogative of withholding 
information that he or she believes may 
be harmful to the patient. In a coronary 
eare unit, for example, the medical staff 
may choose to withhold information 
from a competent patient about his or 
her condition and the therapeutic op- 
tions while the patient is in a clinically 
unstable condition. Therapeutic privi- 
lege isa controversial exception, and the 
law remains unclear about the extent of 
‘this privilege.’ Therapeutic privilege 
‘should never be employed to override a 
competent patient’s expressed wishes. 
-Many commentators argue that thera- 
‘peutic privilege should only be invoked 
if the anticipated harm to the patient is 
likely to be immediate and severe. 


_ LEGAL THEORY 


= Two important transitions in the doc- 
: třihe of informed consent have occurred 
over the past several decades. While 
-consent per se has been a legal require- 
. ment for medical care at least since Jus- 
_tice Cardozo’s influential opinion in 
1914, the birth of informed consent 
“dates to 1957. In the case of Salgo v 
: Leland Stanford Jr University Board of 
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Trustees, the court established the phy- 
sician’s duty to disclose “any facts which 
are necessary to form the basis of and 
intelligent consent by the patient to the 
proposed treatment,” Thus, for consent 
to be considered valid, the patient must 
be given sufficient information to under- 
stand the nature of the decision, al- 
though, as will be discussed, the defini- 
tion of “sufficient information” remains 
unclear. 

The second important transition in- 
volves the legal theory underlying in- 
formed consent. Many of the early in- 
formed consent cases were decided on 
the basis of the legal theory of battery. 
Battery is defined as the unconsenting 
“touching” of one individual by another. 
Under this legal theory, no harm needs 
to result from the touching—the physi- 
cian would be liable if a procedure was 
performed for which consent had not 
been obtained, even if the patient expe- 
rienced no harm from the procedure. In 
recent decades, the legal basis has 
shifted to a negligence theory, that is, 
malpractice. Under a negligence the- 
ory, a successful suit will be dependant 
on the plaintiff's ability to demonstrate 
five key elements in an informed consent 
ease: (1) the physician must owe a duty 
to the patient to provide information, (2) 
breach of the duty must be demon- 
strated, (3) the patient must suffer 
harm, (4) the harm must represent the 
development of an undisclosed risk, and 
(5) had the patient been informed of the 
risk, he or she would not have consented 
to the procedure.” 

Of particular importance to our dis- 
cussion is the requirement that the pa- 
tient be able to plausibly argue that he 
or she (or any reasonable person) would 
have refused the procedure if he or she 
had been informed of the risk. The corol- 
lary of this is the requirement for physi- 
cians to provide all the information that 
a reasonable person would require to 
make a decision. This has been termed 
the “reasonable person” standard of dis- 
closure. (Some state jurisdictions re- 
quire only that a physician provide the 
same information that other physicians 
provide to patients in similar circum- 
stances. This is often a less stringent 
standard than the reasonable person 
standard.) Of course, it may be difficult 
for a physician or a jury to decide what 
level of risk a reasonable person would 





require ina given dlinical ‘sivcumstannee. i 
It is clear, however, that the physician 
need not deliver a “polysyllabic dis- 
course on all possible complications.” 
There are no clear rules for physicians to 
follow in this respect; disclosure is 
guided by the facts of the individual 
ease. It is fair to assume, however, that 
reasonable people would not forgo life- 
sustaining treatments due to remote 
risks of harm. Conversely, reasonable 
people might well forgo elective proce- 
dures due to risks of a small magnitude. 


CONSENT FORMS 


In the typical clinical context, the law 
does not require the signing of consent 
forms by patients.” It is patient under- 
standing and active participation in de- 
cision making that is significant to the 
law and ethics of informed consent. 
Consent forms have two principal val- 
ues: (1) They can foster patient educa- 
tion with respect to the proposed treat- 
ment or procedure. To promote this 
goal, consent forms must be clearly and 
simply written using lay terms and 
should be customized for the proposed 
procedure or treatment.’ Education 
for more complicated treatments or pro- 
cedures may be best handled in written 
form. (2) Signed consent forms may pro- 
vide some legal protection for physi- 
cians if the forms are used as documen- 
tation that an informed consent process 
has occurred. A signed form itself, how- 
ever, provides no protection if the 
patient can plausibly claim that the 
diagnosis and the risks of, benefits of, 
and alternatives to the procedure were 
not adequately discussed prior to the 
signature and/or the signature was ob- 
tained without an opportunity to read- 
and understand the form.” Patient un- 
derstanding and participation can be do- 
cumented by asignature, but the clinical 
reality is that signatures can be ob- 
tained easily from many patients with 
little or no diseussion of the relevant 
information. A court of law may view 
the signature accordingly. Clear docu- 
mentation in the physician’s records not- 
ing a discussion of consent is adequate in 
lieu of a consent form from a legal and 


ethical perspective. (Hospital or depart- 


ment regulations may require consent 
forms, as do institutional review boards 
in research settings.) True informed 
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ent i is: “ihe enoe best legal de- 
: fense with or without a signed consent 
: form. 





INFORMED CONSENT 
FOR CHILDREN 


_.. The informed consent process in the 
-pediatric population has important dif- 
-ferences from the process with compe- 
tent adults. Young children are not com- 
petent to consent to treatment or 
procedures. (The competency of older 
adolescents is a complex issue from both 
the legal and ethical perspectives and 
will not be addressed in this discus- 
sion. *) It is the responsibility of parents 
or guardians to provide informed con- 
sent for children. The discretion of par- 
ents is limited, however. Competent 
adult patients clearly have the legal and 
moral right to refuse any or all treat- 
ments for any reason they deem suffi- 
cient —even life-sustaining procedures. 
Parents, however, do not have the same 
absolute right to refuse treatment or 
procedures on behalf of their children.” 
For example, parents have not been per- 
mitted by the courts to refuse chemo- 
therapy for a child with leukemia," to 
refuse removal of an optic glioma,” or to 
refuse blood transfusion when the 
child’s life is in imminent danger.” Con- 
versely, courts have refused to rule 
against the wishes of parents when the 
child’s medical condition is not serious or 
life threatening.”~ The President's 
Commission for the Study of Ethical 
Problems in Medicine and Biomedical 
and Behavioral Research” and the Com- 
mittee on Bioethies of the American 
Academy of Pediatrics“ have supported 
limitations on parental authority when 
the health ofa child is in jeopardy. These 
precedents suggest that parental dis- 
cretion is broad but that it does not in- 
clude choices that may seriously threat- 
„en the welfare of the child. 


LUMBAR PUNCTURE 


With this background we can look 
more specifically at the issue of in- 
formed consent for lumbar puncture in 
the ambulatory pediatric population. 
These comments will pertain to lumbar 
puncture as a diagnostic procedure for 
-suspected intracranial infection and do 
not pertain to lumbar puncture as a 
therapeutic measure. Also, the risks 
and benefits of lumbar puncture in sick 


~AJDC—Vol 143, August 1989 





neonates is more complex than in the 
ambulatory population and will not be 
dealt with here. 

Lumbar puncture is principally used 
for the diagnosis of meningitis, and it 
must first be noted that there are no 
appropriate alternatives to the lumbar 
puncture for establishing this diagnosis. 
The advantages of making a rapid diag- 
nosis are obvious: treatment can be initi- 
ated, pathogens can be identified and 
sensitivities established, complications 
and sequelae of the illness can be antici- 
pated, and appropriate public health 
measures can be instituted when indi- 
cated. Bacterial meningitis remains a 
life-threatening illness despite antimi- 
crobial therapy, with a mortality in neo- 
nates of between 15% and 20%.” Mortal- 
ity beyond the neonatal period is less 
than 10%; however, neurologic sequelae 
may be present in as many as 50% of the 
survivors, including hearing deficits, 
seizures, motor impairments, and 
learning and developmental disabil- 
ities.” Delay in the diagnosis of meningi- 
tis is a recognized risk factor for disease 
sequelae.” The benefits of lumbar punc- 
ture are clear: it is an essential proce- 
dure for the diagnosis of a serious and 
potentially hfe-threatening illness. 

Unfortunately, data do not exist to 
accurately assess the risks of lumbar 
puncture in the pediatric population. 
The adverse reactions listed by Klein et 
al” include pain from the procedure it- 
self, headache, bleeding into the tissues 
surrounding the spinal column or into 
the cerebrospinal fluid, and herniation 
of the temporal lobes through the ten- 
torium or herniation of the cerebellar 
tonsils through the foramen magnum. 
Other reported risks include local infec- 
tion, transient or persistent parasthe- 
sias or leg numbness, cranial nerve pal- 
sies, and seeding of the meninges in 
bacteremic patients.” The subjective 
nature of some of these complications 
will make them impossible to quantify in 
the young population. Marton and 
Gean” have provided a recent review of 
the literature on lumbar puncture with 
data principally from the adult popula- 
tion. The reported incidence of head- 
ache is quite variable, depending on the 
technique and position used, but is gen- 
erally believed to be in the 10% to 25% 
range. In those receiving spinal anes- 
thesia, 13% had immediate painful par- 









asthesias, 0.2% had persistent ps 
thesias, and 0.7% had leg numbness 
disappeared within 1 year. Transie 
cranial nerve palsies were reported 
0.02% of patients. 
“Traumatic taps” are frustrating 
frequent; Morton and Gean” report: 
incidence of 20%. The vast majority of- 
these are of no clinical significance other 
than the difficulty created in interpr 
ing the cerebrospinal fluid results. Ho 
ever, spinal subdural or epidural her 
tomas can develop in those patients. 
coagulation disorders and these ean 
produce serious sequelae. Ruff and- 
Dougherty” reported an incidence of 
major complications of 6.7% in 342 pas 
tients given anticoagulants after lumbar 
puncture, including 1.5% who devel 
oped paraparesis. A traumatic tap in- 
creased the risk of a major complication. 
in this group. The risk of a symptomatic 
hematoma in the pediatric population 
without known coagulation disorders is 
unknown, but based on the above data 
the incidence of serious sequelae must 
be exceedingly small. : 
A potential risk of inducing meningi- 
tis by lumbar puncture in the bacter- 
emic child was identified by Teele et aL.” 
However, that study did not control for 
other clinical variables, and it is possible 
that the association between lumbar. 
puncture and subsequent meningitis- 
was an artifact produced by the selec- 
tion of the sickest patients for lumbar 
puncture. Shapiro et al” evaluated this _ 
issue in 310 children with occult baeter-.- 
emia in a study that controlled for a 
number of variables. Their results led 
them to conclude that the risk of merin- 
gitis from lumbar puncture in bacter- 
emic patients was insignificant and was 












outweighed by the information obtained 


from the procedure. 
The most serious complication of lum- : 


bar puncture is herniation. This compli- : 
cation may be fatal even with prompt. 


recognition and treatment. Dodge and- 
Swartz” diagnosed herniation in 10 of29 
patients dying of acute bacterial menin- 
gitis. The overall incidence of herniation — 
in their adult and pediatric cases of bae- - 
terial meningitis was 5.1%. One case of- 
herniation occurred prior to lumbar- 
puncture, 3 occurred within 2 hours of | 
the procedure, and 5 occurred more e. 
than 2 hours later. a 

In the largest reported pediatric : | 
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‘ries to date, Horowitz et al” found an 
incidence of herniation of 6% in 302 in- 
fants and children admitted to a tertiary 
-eare center for acute bacterial meningi- 
tis. In this series, 1 patient developed 
herniation immediately following lum- 
bar puncture and another 7 of 18 pa- 
tients with herniation developed their 
-symptoms within half an hour of admis- 
gion. This study was performed by re- 
“viewing charts retrospectively for cases 
over a 9-year period, so the quality ofthe 
data may be limited. 
-The review of the literature on lumbar 
: panes by Marton and Gean” sug- 
gests that the incidence of herniation in 
adult patients with evidence of raised 
intracranial pressure is in the general 
range of 1%. 
Due to the risk of herniation, however, 
it is generally recommended that lum- 
‘bar puncture be withheld pending fur- 
ther evaluation in those patients who 
exhibit indications of raised intracranial 
pressure. These indications include al- 
tered level of consciousness, a history of 
significant head trauma, Cushing’s tri- 
ad, papilledema, focal neurologic signs, 
“neurologic signs preceding the acute ill- 
ness such as progressive headache or 
persistent vomiting, or an abnormal 
computed tomographic sean.°*" In 
their pediatric series, Horowitz et al” 
were unable to identify clinical criteria 
on a patient’s admission to the hospital 
that would have predicted herniation. 
The difficulty with these data is that 
-they do not permit an assessment of the 
“cause-and-effect relationship between 
lumbar puncture and herniation. Herni- 
ation is a well-recognized complication 
ofthe primary disease process in menin- 
gitis. Without a controlled prospective 
~ gtudy, it is impossible to determine what 
proportion of patients with herniation 
-would have developed it without the pro- 
-cedure. In addition, our estimation of 
_ risk for consent purposes must be based 
< onall children undergoing lumbar punc- 
~ ture, which is a much larger number 
-than those subsequently diagnosed with 
: bacterial meningitis. 
-= Based on this limited information, we 
-can conclude that the risk of herniation 
-attributable to lumbar puncture is un- 
known, but is probably quite small in the 
„ambulatory pediatric population for 
“which the procedure is indicated. 
-~- Insummary, the lumbar puncture is a 
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safe procedure for which there are no 


acceptable alternatives for the diagnosis 
of life-threatening intracranial infec- 
tions. These features of the illness and 
the procedure will guide the informed 
consent process and will place some lim- 
itations on a parent’s ability to refuse the 
procedure. 


RECOMMENDATIONS FOR 
INFORMED CONSENT 


These recommendations are intended 
to provide general guidance to physi- 
cians based on the legal and ethical con- 
siderations cited above. To my knowl- 
edge, there have been no legal cases that 
address the physician’s specific obliga- 
tions in this particular clinical circum- 
stance. These recommendations are 
therefore based on analogy and prece- 
dent, which are fundamental to legal 
decision making but provide no guaran- 
tees for future rulings. Each legal case is 
always considered in light of the particu- 
lar facts involved. 

When a lumbar puncture is clinically 
indicated for suspected meningitis, the 
parents should be fully informed by the 
physician about the child’s clinical condi- 
tion and the concern about meningitis. 
Meningitis should be explained in lay 
terms, and parents should be aware that 
it is a serious condition. Specifice details 
of morbidity and mortality from menin- 
gitis need not be presented prior to the 
definitive diagnosis, although parents’ 
questions should be answered in full. 
The need for a lumbar puncture, the 
nature of the procedure, and the lack of 
available alternatives should be dis- 
eussed. Parents are often alarmed by 
the description of the lumbar puncture, 
but the physician can reassure parents 
about the safety of the procedure. Com- 
mon complications, such as local pain 
and headache, should be discussed. Par- 
ents should be informed that serious 
complications of the procedure are rare 
and that the greatest risk to the child 
lies with an undiagnosed meningitis. 
The specifie nature of the remote risks 
need not be discussed unless the parents 
ask. In legal terminology, these remote 
risks should not be “material” to a rea- 
sonable person’s decision to consent to 
the procedure in these clinical circum- 
stances. 

Signing of a consent form by the par- 


ents is not necessary if the above discus- _ 





sion ‘hae taken ike adi is briefly d docu: 


- mented in the progress chart. If the use 


of a form is preferred, it should be de- 
signed to relate information specific to 
lumbar puncture in language compre- 
hensible to the individual signing the 
form. Parents must be given the oppor- 
tunity to read the form and ask ques- 
tions about its content. It should be em- 
phasized again that the consent form 
will not provide the physician with legal 
protection if the parents can plausibly 
claim that they did not know what they 
were signing. 

Two hypothetical patient histories 
follow that represent problems in ob- 
taining consent and illustrate some of 
the legal and ethical dimensions dis- 
cussed. 

1. Alisa is a 20-month-old previously 
healthy female infant who presents to a 
pediatrician with a 4-day history of rhin- 
orrhea and a 2-day history of fever and 
irritability. The child is febrile and ap- 
pears lethargic but responsive. Her 
physical examination is notable for nu- 
chal rigidity. There is no other focus of 
infection apparent on physical examina- 
tion; no focal neurologic signs are appar- 
ent and there is no papilledema, Alisa is 
accompanied by a foster parent who has 
temporary custody of the child. The fos- 
ter parent has not been given a release 
for medical treatment and the social 
worker assigned to the case is unavail- 
able. Should the physician obtain court 
authorization before proceeding with 
the lumbar puncture? 

2. The same child presents to the phy- 
sician’s office in the same physical condi- 
tion, but she is now accompanied by her 
parents who have legal custody. After a 
full discussion of the child’s condition, 
the parents refuse consent for lumbar 
puncture. 

In the first scenario, a problem arose 
with consent because there was no ap- 
propriate decision-making authority 
available for the child. In this circum- 
stance, if the parents can be contacted 
without delay, this is certainly the ap- 
propriate next step. If the parents are 
unavailable, the time necessary to ob- 
tain an authorization from court would 
jeopardize the welfare of the child. The 
physician should proceed with lumbar 
puncture and appropriate care for the 
child, and court approval can be pursued 
later if necessary. The physician will not 
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~~ bel able for malpractice for lack of con- 
_. sent if he or she has used good clinical 
judgment, even if harm subsequently 
. develops from the care rendered. 
<- o The second scenario is a problem of 
parental refusal of lumbar puncture 
< despite clear medical indications. In 
this circumstance, additional discussion 
= with the parents is warranted. An ex- 
ploration of the parent’s beliefs may un- 
cover misconceptions about the poten- 
tial serious nature of the childs 
condition, the motivation of the physi- 
cian, or the risks of the procedure. A 
second opinion by a colleague may help 
allay the parents unjustified fears. If 
the parents continue to refuse the proce- 
_ dure, the physician’s primary obligation 
is to the welfare of the child. Unless a 
court order can be obtained promptly, 
lumbar puncture and treatment should 
» proceed without consent, and court ap- 
proval can be sought for continued care 
if necessary. 

When meningitis is suspected, the 
parents discretion to accept or reject 
diagnosis and treatment is limited. A 
successful negligence suit based on lack 
of informed consent would require that 
the child suffer a net harm from the 
procedure and parents would have to 
claim that reasonable people would not 
have consented to the procedure under 
the given circumstances. If the physi- 
cian has exercised good clinical judg- 
ment, this should not be a plausible 
claim. In general, a physician taking ur- 
gent action with skill and good con- 
science for the significant welfare of a 
child is unlikely to be the victim of a 
successful malpractice suit for lack of 
consent. Failure to provide appropriate 
care for a child due to misguided fears of 
legal liability is the greater moral and 
legal transgression. 
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These principles should also hold true 
for those clinical circumstances when 
meningitis is less likely than in the sce- 
narios presented. The child who is fe- 
brile without an apparent cause on 
examination is the most common candi- 
date for lumbar puncture, and, of 
course, the great majority of taps are 
negative. Nevertheless, if the physician 
has used reasonable clinical judgment in 
the determination that a lumbar punc- 
ture is indicated, there should be no le- 
gal repercussions if the procedure is 
performed without consent, even if 
harm develops from the procedure (if 
competently performed). 


IMPLICATIONS FOR 
OTHER PROCEDURES 


With respect to informed consent, itis 
my opinion that lumbar puncture consti- 
tutes a “paradigm case,” in which the 
resolution of the legal and ethical issues 
is clear and, as such, the case can serve 
as a model for decision making in other 
clinical circumstances. If another proce- 
dure is similar to lumbar puncture in all 
relevant ways, then the standards of 
consent for the procedure will also be 
similar. Conversely, if a procedure dif- 
fers in relevant ways from lumbar punc- 
ture, the differences can be analyzed 
with respect to the legal and ethical 
principles of informed consent, and a 
different standard of consent can be uti- 
lized accordingly. Understanding the 
technical, legal, and ethical foundations 
of a paradigm case thereby assists in 
guiding consent for a variety of clinical 
circumstances. 

The features of the lumbar puncture 
that make it a paradigm case are the lack 
of reasonable alternatives, the emer- 
gent nature of the procedure, and the 
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high benefit-to-risk ratio, including: 
potential benefit of the preservatior 
life. In general, all of these featu: 
would need to be present for a physic 
to override the parents’ refusal of t 
procedure or treatment without le 
authorization. Other procedures p 
formed by pediatricians that would 
probably meet these criteria, depending 
on the clinical circumstance, would. 
clude a paracentesis for suspected pe 
tonitis and a thoracentesis for pne 
nia with effusion and respira 
failure. A myringotomy ina patient wi 
mastoiditis or a bladder tap in a feb 
infant would not meet the above criteria 
due to the alternatives and/or the less. 
serious nature of the conditions. The 
risks disclosed should always be guided 
by what a reasonable person would re- 
quire to reach a decision in the situation 
at hand, which will depend on the poten- 
tial benefits of the procedure as well as 
the nature and the magnitude of the 
specific risks involved. No specific 
guidelines can replace the physician’s 
good judgment in this respect. 

The lack of complete parental author- 
ity in emergent situations should not be- 
taken as a liberty to give perfunctory. 
attention to informed consent. The ad- 
vantages of informed consent extend be- 
yond its legal bounds. Informed parents 
who are active participants in care deci- 
sions will have greater trust in the phy- 
sician and a better appreciation of the 
strengths and limitations of modern 
medicine. A relationship of mutual re- 
spect between parents and physicians 
will ultimately benefit parents, physi- 
cians, and children. 
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: Book Review 


“Peace of Mind During Pregnancy, by Christine Kelley-Buchanan, 384 
“pp, $24.95, New York, NY, Facts on File Publications, 1988. 


Between 40% and 90% of all women in the Western world 
use at least one medication during pregnancy. Since the 
‘thalidomide tragedy, every drug has been viewed as a 
potential teratogen. In fact, only roughly 20 xenobiotics 
are proved human teratogens. In a recent study conducted 
-in Toronto, Canada, we showed that women consulting the 
-Motherisk program (an antenatal consultation service for 
drug, chemical, and radiation exposures) assign themselves 
a 25% teratogenic risk when exposed to nonteratogenic 
: drugs. 
= Clearly, there is a need for authoritative information on 
the risk of exposure to drugs, chemicals, radiation, or 
infection in pregnancy. Although it is facile to say, “Do not 
use during pregnancy,” more than 50% of the women 
-contacting the Motherisk program do so after realizing 
that conception occurred while being exposed to the agent 























nt that the expectant mother and her family not only 
nderstand available information, but comprehend the 
mitations in the type of epidemiologic research that leads 
urrent recommendations. 

Ms Kelley-Buchanan’s book deals very well with these 
ies. The title is somewhat misleading, seeming to 
address laypeople but risking dismissal by the medical 
professional as “too simplistic.” Not so. This is a very 
_ professional book, more so than most available A through 
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in question. For these women, the notion “do not use 
uring pregnancy” may easily translate to “terminate - 
gnancy if you have been exposed.” It is equally impor- 


Z teratology handbooks that do not weigh data, but simply 
quote them. The book is written by a genetic counselor 
who obviously has weighed the safety/risk ratios of envi- 
ronmental agents and has integrated and explained this 
information on a daily basis. Most teratology texts lack 
this practical clinical approach. 

The text not only is excellent in its approach but is 
scientifically sound. Relevant, current data are presented, 
and methodological weaknesses are exposed. For example, 
most scientific literature on lithium teratogenicity is based 
on the Danish lithium registry. Pertinent. methodologic 
flaws in the registry data collection and. the background 
incidence of these malformations in the general population 
are discussed. No other current teratology handbook 
includes this important information. | 

Because of the thorough, analytic discussion, the book 
reviews only 200 agents. It does not. profess to be a 
comprehensive compendium. of all environmental o- 
sures in pregnancy. Instead, all known and suspe nan 
teratogens are included as well: as the common 
to be used by women of childbearing: age 
the rare potential of becoming an importan 
both laypeople and health professionals ali E 

Gipeon Koren, MD, ABMT 
Director, Motherisk Program : 
Division of Clinical Pharmacology: an t 
Toxicology. ie en ee 
- Hospital for Sick C ren 
suey cae t Canada MSG 1x8 























Perinatal Outcome of Infants Exposed 


to Cocaine and/or Heroin In Utero 


“Richard Fulroth, MD; Barry Phillips, MD; David J. Durand, MD 


@ While. cocaine is now used much 
-more frequently than heroin by women of 
childbearing age, we have found that a 
significant number of mothers have 
. abused both drugs during their pregnan- 
cy. We studied 86 infants who were born to 
women with a history of cocaine and/or 
heroin use during pregnancy. The new- 
borns were observed over a 5-day hospital 
period using a standardized abstinence 
scoring system and urine drug screening 
-of both mother and infant. Of these, 35 had 
- maternal and/or newborn urine test re- 
sults that were positive for cocaine only 
(cocaine group), 14 that were positive for 
heroin only (heroin group), 17 that were 
positive for both cocaine and heroin (co- 
caine/heroin group), and 20 that were neg- 
ative for both, although the mothers 
admitted to cocaine use during their preg- 
nancy (cocaine history group). In approxi- 
mately half of the mother/infant pairs, the 


oth cocaine and heroin are used with 

alarming frequency by women of 
childbearing age. Although the major- 
ity of the infants that we now see with 
prenatal exposure to illicit drugs are 
born to mothers who are cocaine abus- 
ers, almost one fourth of them are born 
to mothers who are abusers of both co- 
caine and opiates. While there is a sub- 
stantial amount of information available 
about the effects of prenatal exposure to 
heroin, less is known about the effects of 
-prenatal exposure to cocaine. Virtually 
nothing is published about the effects of 
prenatal exposure to combined cocaine 
and opiates. It was to characterize in- 
fants born to mothers who used both 
cocaine and opiates during their preg- 
ii " Rovepted. for publication August 1, 1988. 
— Fram the Department of Pediatrics, Highland 
General Hospital (Dr Fulroth), and the Division of 
Neonatology, Children’s Hospital (Drs Phillips and 
Durand), Oakland, Calif. 
_ Presented at the Society for Pediatric Research 
Meeting, Anaheim, Calif, April 30, 1987. 
-| Reprint requests to Division of Neonatology, 


< Children’s: Hospital, 747 52nd St, Oakland, CA 
aaa, a Durand), 
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results of the urine drug tests were discor- 
dant. Microcephaly and growth retarda- 
tion occurred most frequently in the in- 
fants in the cocaine group (17% and 27%, 
respectively). Microcephaly was also 
found to be significant in the infants in the 
cocaine/heroin group. Signs of drug with- 
drawal occurred in all four drug-exposed 
groups. Mild withdrawal occurred in 26% 
of infants in the cocaine group, 21% of the 
infants in the heroin group, 47% of the 
infants in the cocaine/heroin group, and in 
30% of the infants in the cocaine history 
group. Withdrawal requiring treatment oc- 
curred in 6% of the infants in the cocaine 
group, 14% of the Infants in the heroin 
group, 35% of infants in the cocaine/her- 
oin group, and 5% of the infants in the 
cocaine history group. The use of heroin 
with cocaine has a synergistic effect on 
the behavior of the newborn. 
(AJDC. 1989;143:905-910) 


nancy that we undertook this study. 
The effects of cocaine on growth and 
behavior have recently been de- 
scribed.'* Madden et al‘ described eight 
newborns with positive urine test re- 
sults for cocaine who did not show signs 
of withdrawal; their study was per- 
formed without a standardized absti- 
nence scoring system. Bingol et al’ 
found significantly decreased birth 
weight and head circumference in a 
group of 160 infants whose mothers 
used cocaine during their pregnancy. 
Chasnoff et alf found no difference be- 
tween the birth weight and head cir- 
cumference of 23 infants born to moth- 
ers who used cocaine during pregnancy 
and those born to a control group. They 
did find an increased incidence of trem- 
ors and interactive behavioral abnor- 
malities in the infants born to mothers 
who used cocaine, although they did not 
report withdrawal requiring treatment. 
Naeye et al’ found that infants exposed 
to heroin frequently are growth re- 
tarded, show meconium staining, and 


Prenatal Cocaine & Heroin Exposure—Fulroth etal 








are premature. The frequency aiid 8 
verity of heroin withdrawal has been 
compared with that of methadone hy- 
drochloride and has been found: to be- 
just as frequent but less severe.’ Ryan 
et al’ found that infants exposed to both 
cocaine and methadone had the same _ 
frequency of abstinence scores as a 
group of infants exposed to methadone 7 
only. Oro and Dixon’ reported that in- 
fants exposed to cocaine and narcotics — 
have the highest morbidity compared : 
with infants exposed to cocaine or nar- : 
coties alone. ae 

We undertook this prospective stüdy a 
of newborns who had been prenatally 
exposed to cocaine and/or heroin to de- 
termine if urine drug screening should 
be extended to both mother and infant . 
to improve detection, to examine the 
relative impact of these drugs on fetal. 
growth, abnormal behavior, or withe- 
drawal, as well as to determine whether | 
infants exposed to both drugs showed 
any signs of synergistic effects. S 


PATIENTS AND METHODS 
Study Population 


We collected data on all infants who were 
delivered at Highland General Hospital, 
Oakland, Calif, during a 28-week period. - 
During the study period there were 1129. 
infants born alive. We initially identified 108 
newborns as study candidates by either a- 
history of maternal drug abuse or a suspicion 
of maternal drug abuse. The remaining 1021 - 
infants, including 985 who were born at term _ 
and 36 who were born prematurely, were 
thought to be drug free. Seventeen new- 
borns who were initially identified because of 
suspected maternal drug abuse were subse- - 
quently excluded because their mothers de- 
nied the use of cocaine and heroin, and both- 
maternal and newborn urine tests were neg- 
ative for cocaine and heroin. An additional 5 
newborns were excluded when maternal 
urine screens were inadvertently | noto 
tained. The remaining 86 newbo. 
mother pairs with documented exposure 






eed 


| Drug Group 


Heroin 
Methadorie 
Methamphetamine 


Tetrahydrocannabino! 
Alcohol 


Cocaine 
History 
(n= 20) 


Cocaine/Heroin 





- *Valdes represent the number of pairs where the urine of the mother and/or her newborn contained the 


specified drug. 


cocaine and/or heroin are included in this 
report. 

-< All women who delivered infants during 
the 28-week period were questioned about 
‘drug abuse during the pregnancy by an at- 
tending obstetrician at the time of admission, 
by an attending pediatrician (R.F.) at the 
time of the infants birth, and by a social 
worker before discharge. Study newborns 
were defined as those who met one of the 
following criteria: (1) infants born to mothers 
“who admitted the use of any illicit drugs dur- 
ing pregnancy; (2) infants born to mothers 
who. gave a negative history of illicit drug 
use, but with such signs of drug abuse as 
needle track marks or withdrawal symp- 
toms; or (8) infants who showed signs that 
‘were compatible with neonatal withdrawal. 
_ Study newborns were compared with in- 
fants with no history of drug exposure during 
pregnancy. Our study was approved by our 
hospital institutional review board for stud- 
ies involving human subjects. 


Study Protocol 


We estimated the gestational age of the 
newborns by the modification by Ballard et 
al” of the Dubowitz method. We calculated 
the mean and SD for birth weight and head 
circumference of the infants born at term 
“without a history of drug exposure who were 
-delivered during the study period. We de- 
fined growth retardation as a birth weight 
< that was more than 2 SDs below the mean of 
-these infants. Similarly, we defined micro- 
~ eephaly as a head circumference more than 2 
-SDs below the mean. 
-. All study newborns were admitted to the 
nursery where they were observed and 
treated according to our standard protocol 
- for infants at risk for withdrawal. They were 
observed for a minimum of 5 days, during 
- ‘which time they were scored for signs of drug 
- withdrawal. Urine samples were obtained 
‘from the mother at the time of her admission 
“tothe hospital and from the newborn at first 
void in the nursery for drug screening. Ma- 
- ternal urine samples required 50 mL, and the 
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infant urine sample required 10 mL, which 
was collected in all cases. None of the women 
received morphine or other opiate medica- 
tion while in the hospital and before the deliv- 
ery of their newborn or before the time the 
urine samples were obtained. 

The urine samples from the infants and 
their mothers were tested for the presence of 
cocaine, heroin, methadone, methamphet- 
amine, tetrahydrocannabinol, and alcohol. 
The drugs were identified by thin-layer chro- 
matography, including a step to convert 
bound morphine to free morphine. Heroin 
was identified as urinary morphine. Results 
were confirmed by enzyme immunoassay. 
Sensitivity is 1 mg/L of urine for the thin 
layer chromatography procedure and 0.3 
mg/L (95% confidence interval) for the en- 
zyme immunoassay for both cocaine and her- 
oin. The results of the urine tests were not 
known by the nurses who performed the ab- 
stinence scoring. 


Abstinence Scoring 


We assessed drug withdrawal by the 
abstinence scoring system reported by 
Finnegan,” which measures 21 signs of drug 
withdrawal, including increased tone, 
tremulousness, tachypnea, decreased sleep 
time, and feeding disturbances. The study 
newborns underwent scoring every 4 hours, 
except when scores exceeded 12, which sug- 
gested moderate or severe withdrawal. In 
these cases, they underwent scoring every 2 
hours. 

All newborns with a score greater than 12 
recorded three times in succession (with 
scoring done every 2 hours) were examined 
by a second scorer to ensure that they had 
unequivocal signs of moderate to severe 
withdrawal. They were then treated for 
withdrawal. 

Abstinence scores were also assigned to a 
group of 29 contro! infants who were born by 
cesarean section during the study period to 
mothers without a history of drug use. These 
newborns were used to demonstrate the va- 
lidity of the scoring system. Newborns who 


"ware delle e tion wer 
sen as a control group because they were 





expected to remain in the nursery for 5 days. 

All scorers underwent a course of instruction 
before the beginning of the study to 
standardize the evaluation of abstinence 
symptoms. 


Treatment 


The decision to treat all newborns who had 
ascore above 12 was reached after a 4-month 
trial period before our study in which the 
clinical assessment of withdrawal by the at- 
tending pediatrician (R.F.) was compared 
with abstinence scores. Newborns suffering 
from withdrawal were treated with pheno- 
barbital sodium,” so that blood levels could 
be monitored. All newborns had a complete 
blood cell count, and serum calcium, magne- 
sium, and glucose levels were obtained be- 
fore treatment to rule out other causes of 
signs of withdrawal. 


Statistical Analysis 


We compared groups with a Fisher Exact 
Test. P<.05 was considered significant. All 
data are represented as mean (+ SD). 


RESULTS 


The 86 newborn/mother pairs were 
placed in one of four groups. Table 1 lists 
the results of the urine drug tests of the 
infants in these four groups. The first 
group (cocaine group) consisted of 35 
newborns in whom the urine screen re- 
sults of either the mother and/or the 
newborn were positive for cocaine but 
negative for heroin. The second group 
(heroin group) consisted of 14 newborns 
in whom the maternal and/or newborn 
urine screen results were positive for 
heroin but negative for cocaine. The 
third group (cocaine/heroin group) con- 
sisted of 17 newborns with maternal 
and/or newborn urine screen results 
positive for both cocaine and heroin. 
The fourth group (cocaine history 
group) consisted of 20 newborns whose. 
mothers admitted to cocaine use at some 
time during their pregnancy, but for 
whom both the maternal and newborn 
urine screen results were negative for 
cocaine and heroin. These four groups 
were compared with the 1021 infants 
born to mothers without a history of 
drug use during pregnancy (no drugs 
group). | 

The results of many of the maternal 
and newborn urine screens were discor- 
dant for both cocaine and heroin (Table 
2). In only 50% of the cases where ma- 
ternal and/or infant test results for co- 
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| Group 
-Cocaine in urine 
Mother only 
Infant only 
Mother and infant 
| Heroin in-urine 
Mother only 
Infant only 
Mother and infant 


Heroin 
(n= 14) 


Drug Group 


Cocaine/Heroin 
(n=17) 


0 3 
0 
Q 





*Values represent the number in which drug was found in urine. 


- Drug Group 


nanaonan aannaaien aanne aonana a aasaran aA 


Cocaine 
{n=35) 


Heroin 
(n=14) 


Hypertonia 
Hyperactive morc reflex 


Tachypnea 
Loose stools 
Decreased sleep 
Excessive suck 
Nasal stuffiness 
Poor feeding 
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caine were positive were both the ma- 
- ternal and infant urine test results 
positive. Similarly, only 42% of the ma- 
ternal/infant pairs who had positive test 
results for heroin had positive test re- 
sults for both the maternal and infant 
urine. 


Abstinence Scores 


- Table 3 shows the eight most common 
signs and symptoms recorded in each of 
the drug groups. Tremors and hyperto- 
nicity were found most frequently; the 
other signs and symptoms are recorded 
-in decreasing order of frequency. 

Figure 1 shows the distribution of ab- 
stinence scores in each group of new- 
borns. A score of less than 9 was inter- 
preted as normal and a score between 9 
and 12 was interpreted as mild with- 
drawal. A score greater than 12 was 
interpreted as moderate to severe with- 
_ drawal. Infants with a score greater 
-than 12 were treated for drug with- 
‘drawal. Twenty-four (69%) of the 35 
- newborns in the cocaine group, 9 (64%) 

of the 14 newborns in the heroin group, 
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Cocaine/Heroin Cocaine History Control 
(n= 17) (n= 20) (n= 29) 





3 (18%) of the 17 newborns in the 
cocaine/heroin group, and 13 (65%) of 
the 20 newborns in the cocaine history 
group had scores less than 9. All 29 new- 
borns in the cesarean section group had 
scores less than 9. Scores between 9 and 
12 occurred in 9 of the newborns in the 
cocaine group (26%; P<.005, compared 
with the cesarean section control 
group), 3 infants in the heroin group 
(21%; P<.05, compared with the cesar- 
ean group), 8 infants in the cocaine/ 
heroin group (47%; P<.0001, compared 
with the cesarean group), and in 6 in- 
fants in the cocaine history group (30%; 
P<,005, compared with the cesarean 
group). 

Table 4 shows the number of infants 
treated with phenobarbital for each of 
the drug groups. One infant in the co- 
caine group had a seizure and was 
treated with phenobarbital before 
reaching an abstinence score of 13. No 
infant in any of the other groups had a 
seizure. Six infants in the cocaine/her- 
oin group (85%; P<.01, compared with 
the cesarean group) had scores above 12 
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and were treated for withdrawal fo 
average of 21 days (range, 13 to 
days). 





Growth Retardation 


‘Figure 2 shows the percentage of : j 
fants born at term in each group 
were growth retarded based on t 
mean (+SD) weight of the 985 inf 
born at term in the no drugs group, F 
(17%) of the 30 newborns born at ter 
the cocaine group (birth | wei 
2820 + 356 g), 1 infant (8%) of the 
the heroin group (3167 +646 D, li i 
(7%) of the 15 in the cocaine/hero 
group (2999 + 354 g), and linfant (5%) of 
the 20 in the cocaine history. group. 
(3118 + 474 g) had growth retardation. | 
Twelve (1%) of the 985 newborns born: 
at term without a history of drug expo- 
sure (3351 + 469 g) had growth retarda- 
tion. The difference between the inci- 
dence of growth retardation in the 
cocaine group and the no drugs control 
group was highly significant (P<.0001). 
The difference in the incidence of 
growth retardation among the other 
three groups and the no drugs control 
group was not significant. 3 








Microcephaly 


Figure 2 shows the percentage of 
newborns born at term in each group 
who were microcephalic based on the 
mean (+SD) head circumference of the 
985 infants born at term in the no drugs 
group. Eight (27%) of the 30 newborns 
born at term in the cocaine group (head 
circumference, 32.3 + 1.5 cm), 2 (17%) of. 
the 12 infants in the heroin group: 
(33.2 + 1.8 cm), 3 (20%) of the 15 infants 
in the cocaine/heroin group (32.6 + 1.3. 
em), and none of the 20 infants in the 
cocaine history group (83.8+1.2 em). 
were microcephalic. Thirty-six (4%) of- 
the 985 newborns born at term in the no 
drugs group (84.0 + 1.5 em) were micro- 
cephalic. The incidence of microcephaly. 
was significantly higher in the cocaine’ 
group (P<10") and in the cocaine/heroin — 
group (P<.02) than in the no drugs‘ 






Clinical Outcome 


There were no significant differences | 
between the 86 newborns in the study _ 
and the 1021 no drugs controls for any : 
the following characteristics: age, se: 
race, 5-minute Apgar scores of less th 
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Fig 1.—Abstinence scores for infant groups as assesed by the Finnegan method."' Scores of 
‘Jess than 9 are defined as no withdrawal, 9 to 12 as mild withdrawal, and more than 12 as 
moderate or severe withdrawal. Asterisk indicates P<.05, when compared with the cesarean 


Section control group by a Fisher Exact Test. 
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7, sepsis, congenital malformations, and 
need for transfer to a tertiary care 
nursery. 

: < Maternal smoking occurred in 9 (82%) 
-of 11 of infants in the cocaine group who 
-were small for gestational age. All in- 
fants who were small for gestational age 
“in the other three groups had mothers 
who smoked cigarettes. Five (14%) of 
-the 35 infants in the cocaine group were 
¿born prematurely, compared with 36 
» (4%) of the 1021 of those in the no drugs 
-control group (P<.01). Prolonged rup- 
ture of membranes (>24 hours) was 
-found in 4 of 5 premature cocaine-ex- 
“posed newborns, 1 of whom had evi- 
-dence of chorioamnionitis on placental 
examination. None of the 4 premature 
-heroin-exposed infants had prolonged 
_ rupture of membranes, but 1 did have 
; chorioamnionitis, 

<: -Meconium staining of the amniotic 
| fuid occurred in 99 (10%) of the 1021 
infants in the no drugs control group 
-compared with meconium staining in 12 
! HO of the 35 newborns in me cocaine 
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group (P<.0002), 5 (86%) of the 14 new- 
borns in the heroin group (P<.01), 7 
(41%) of the 17 newborns in the cocaine/ 
heroin group (P<.001), and 6 (80%) of 
the 20 newborns in the cocaine history 
group (P<.05). 


COMMENT 


We have shown that prenatal cocaine 
and/or heroin use is associated with sig- 
nificant abnormalities in the infant, in- 
cluding elevated abstinence scores, 
growth retardation, microcephaly, pre- 
maturity, and meconium staining of the 
amniotic fluid. The results show that 
cocaine and heroin appear to be syner- 
gistic in causing abnormal behavior of 
withdrawal; less than 20% of the infants 


exposed to both cocaine and heroin had. 


Finnegan" scores of less than 9, This 
was a significantly greater incidence of 
abnormal Finnegan scores than had oc- 
curred in infants exposed to either ¢o- 


caine alone or heroin alone. Although 


we found that infants in both the cocaine 
group and the cocaine/heroin group had 





pared with a aa group wes saw no 
synergistic effect of cocain and heroin 





on the incidence of growth retardation 
or microcephaly to confirm results of a 
recent study that showed that abusers 
of cocaine alone are no more likely than 
abusers of multiple substances to have 
growth-retarded infants.” - 

There are problems with defining a 
group of infants exposed in utero to 
drugs solely on the basis of maternal 
history. Mothers are well known to be 
poor historians about their drug use 
during pregnancy." We feel that in our 
study the problem of inaccurate histor- 
ies was decreased by having the mater- 
nal drug history obtained by three sepa- 
rate individuals who were experienced 
in obtaining drug histories. If there 
were women who had used cocaine dur- 
ing their pregnancies who were incor- 
rectly classified as having used no 
drugs, this would artificially lower the 
significance of our findings, rather than 
contribute to them. 

The marked disparity between the 
results of maternal and neonatal urine 
drug tests is of special concern. The rea- 
son for this disparity is not entirely un- 
derstood, but may represent individual 
differences in the metabolism and clear- 
ance of the drugs, collection techniques, 
or sensitivity of the urine screen.’** We 
have found that mothers who abuse. ei- 
ther cocaine or heroin often abuse other 
street drugs. The use of thin-layer chro- 
matography as a urine screen in both 
mother and infant was necessary. to 


-screen for all drugs used by the mother 


before delivery, but many false-nega- 
tive results may occur secondary to the 
low sensitivity of the test.” We found 
that in 35% of infants in the cocaine 
history group, abstinence scores were 
elevated but urine screen results were 
negative. Cherukuri et al” found that in 

newborns. of mothers who use “crack,” 
25% were symptomatic but had nega- 
tive urine screening results, whereas 
another 35% of newborns had positive 
screening results and no symptoms of 
withdrawal using the more. sensitive 
multiple enzyme immunoassay tech- 
nique urine drug test. The mother’s 
urine was not sereened. These findings 
demonstrate the necessity of obtaining 
both maternal and neonatal urine drug 
tests when evaluating: an infant for po 
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Fig 2.—Percent of infants born at term with birth weight or head circumference more than 2 SDs 
below the mean for infants without drug exposure who were delivered during the study period. 
Asterisk indicates P<.05, when compared with the no drugs group by a Fisher Exact Test. 


sible drug exposure, but also warn that 
the results of the urine screen, particu- 
larly when negative, must be inter- 
preted in light of the infant’s clinical 
status. 

We used the abstinence scoring sys- 
tem devised by Finnegan” to quantitate 
the presence and degree of withdrawal. 
All scorers were trained and were 
known to be able to score infants accu- 
rately. Although they were not blinded 
to which infants were in the cesarean 
group and which were in the study 
group, they were ignorant of the results 
of the urine tests. That all of the infants 
in the cesarean group had scores less 
than 9 suggests that this scoring system 
reliably separates infants with signs of 
withdrawal from those without. 

It is not clear whether elevated absti- 
nence scores really indicated withdraw- 
al or whether they indicated some other 
neurologic abnormality. There is con- 
siderable evidence that repeated expo- 
sure to cocaine can cause long-lasting 
abnormalities by a mechanism, or mech- 
anisms, other than withdrawal. Cocaine 
has significant effects on central ner- 
vous system dopamine, serotonin, and 
norepinephrine receptors, as well as on 
the release of these neurotransmit- 
ters.“ Experiments with animals sug- 
gest that repeated doses of cocaine 
cause a progressively increasing sensi- 
tivity to the effects of cocaine on behav- 
lor, particularly hyperactivity and co- 

? 
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caine-induced seizures. This increasing 
sensitivity of the central nervous sys- 
tem is called the “kindling effect.” 

In our study, mothers using both co- 
caine and heroin demonstrated syner- 
gistic effects on abstinence scores when 
compared with cocaine or heroin use 
alone. Pinel and Van Ott” reported that 
when a stimulant, such as cocaine, is 
used repeatedly in animals, an in- 
creased sensitivity of the central ner- 
vous system results. They found that 
withdrawal from a second drug is made 
more severe when combined with the 
stimulant. It seems reasonable to postu- 
late that chronic intermittent exposure 
to cocaine might cause a long-lasting 
impact on the developing fetal brain, 
and that the addition of heroin might 
have a synergistic effect resulting in the 
type of abnormal behavior we observed 
in these infants. If the fetal brain has 
been adversely affected by these two 
drugs, then close follow-up for signs of 
developmental delay or increased risk 
for sudden infant death syndrome 
should be considered. 

We defined growth retardation and 
microcephaly on the basis of the popula- 
tion that we saw during the study peri- 
od, rather than according to the stan- 
dard criteria of Lubchenco et al.” 
Because it is well known that life-style 
can influence a mother’s health, we 
chose to compare our study infants with 
a population that was as similar as possi- 


ble. The mean (+SD) birth weight of 
the infants in our no drugs control group 
(3.35 + 0.47 kg) agrees closely with re- 
cently published data for a large group 
of infants born in California.“ Had we 
defined growth retardation and micro- 
cephaly on the basis of the Lubchenco et 
al growth curves, the differences be- 
tween the birth weights and head cir- 
cumferences of the study and the con- 
trol groups would also have been 
significant. 

Seventeen percent of the newborns in 
the cocaine group had growth retarda- 
tion. Twenty-seven percent of the new- 
borns in the cocaine group were micro- 
cephalic. Infants in the cocaine history 
group were less likely to have growth 
retardation or to be microcephalic than 
were those born to mothers who had 
recently used cocaine. This may suggest 
that continued use of cocaine in the third 
trimester of pregnancy when the infant 
is in a phase of rapid growth is a cause of 
growth retardation. A similar finding 
has been reported in alcoholic moth- 
ers.” 

The increased incidence of newborns 
who were small for gestational age in 
the cocaine group and who were micro- 
cephalic among the cocaine and co- 
caine/heroin groups could be due to sev- 
eral factors. Cocaine is reported to be an 
appetite suppressant and may lead to 
decreased maternal energy intake.” Fe- 
tal growth disturbances could also have 
been caused by a direct vasoconstrictive 
effect of cocaine on the placenta.” Co- 
caine has been reported to cause placen- 
tal vasoconstriction, resulting in re- 
duced fetal blood flow and fetal 
hypoxia.” Since fetal growth is depen- 
dent on adequate placental blood flow, 
this could account for the growth retar- 
dation and microcephaly we noted.” 

Eighty-five percent of the mothers 
who admitted using cocaine reported 
using freebase (crack) cocaine. Free- 
base cocaine causes significantly more 
vasoconstriction than does intranasally 
ingested cocaine.” This could account 
for the severity of the growth retarda- 
tion and microcephaly we observed. 

Cocaine abusers commonly use other 
drugs, such as tobacco or alcohol.’ Alco- 
hol consumption could play a role in the 
decreased intrauterine growth of the 
newborns in the cocaine group, because 
newborns with fetal alcohol syndrome 
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also have a small head circumference 
and a low birth weight.” However, the 
urine drug test results in the cocaine 
group were negative for alcohol, as 
were most of the maternal histories. 
None of the infants studied had the typi- 
cal features of fetal alcohol syndrome.” 
Maternal cigarette smoking can cause 
decreased intrauterine growth.” Our 
crack-abusing mothers reported that 
they often mixed tobacco and marijuana 
with their cocaine and smoked it in the 
form of a cigarette. Our finding of an 
82% incidence of tobacco use in our co- 
caine-smoking mothers agrees closely 
with the findings of others.” Marijuana 
was found in the urine in 20% of the 
mothers whose test results were posi- 
tive for cocaine, which compares closely 
with a 29% incidence reported by Mac- 
Gregor et al.” 

Placental vasoconstriction could also 
account for the threefold increase in me- 
conium staining of the amniotic fluid we 
noted in the cocaine group. Fetal hypox- 
ia has been reported to cause meconium 
staining in infants of heroin abusers." 
We did not find a close correlation be- 
tween our infants with meconium stain- 
ing and maternal chorioamnionitis. 

Infants exposed to either cocaine or 
heroin have a greater incidence of pre- 
maturity than the drug-free infant pop- 
ulation.” Although chorioamnionitis is 
a leading cause of prematurity,” we did 
not find an increased incidence of clinical 
chorioamnionitis in the drug-exposed 
mothers in our study. We did find a high 
incidence of prolonged rupture of mem- 
branes in the infants who tested positive 
for cocaine (80%) who were premature. 
Naeye et al’ found a 60% incidence of 
acute infection in mothers who abused 
heroin, most of whom delivered prema- 
turely. Others have found an increased 
incidence of premature rupture of mem- 
branes in crack-smoking mothers.” We 
did not examine all the placentas of the 
mothers in our study who used drugs. A 
closer inspection of the placenta of the 
mothers who used drugs and delivered 
either premature or small-for-gesta- 
tional-age infants might show closer 
agreement between chorioamnionitis 
and adverse outcome in this population. 


SUMMARY 
We concluded that while signs of 
withdrawal after prenatal cocaine expo- 
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sure are usually mild, they occur in a 
significant number of infants. Prenatal 
cocaine exposure coupled with heroin 
exposure markedly increases an infant’s 
chances of showing signs of abstinence. 
Maternal and infant urine screen results 
may be negative and abstinence symp- 
toms still may be present in the infant. 
Prenatal cocaine exposure is also associ- 
ated with a significantly increased risk 
of growth retardation, microcephaly, 
prematurity, and meconium staining of 
the amniotic fluid. 

We recommend that both maternal 
and infant urine be tested when there is 
suspicion of maternal drug use during 
pregnancy. All cocaine-exposed infants 
should also be screened for exposure to 
heroin and other drugs. We recommend 
that infants exposed to drugs in utero 
should be evaluated for signs of with- 
drawal using a standardized scoring 
system. Finally, these infants should be 
followed up closely after discharge from 
the nursery, as growth retardation, mi- 
crocephaly, and abnormal behavior may 
all be suggestive of potential long-term 
neurologic or developmental problems. 


We thank Bertram Lubin, MD, and Marshall 
Klaus, MD, for their help and suggestions and Ms 
Phyllis Dyer for her secretarial assistance. 
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Adolescents and Condoms 


Associations of Beliefs With Intentions to Use 


Susan M. Kegeles, PhD; Nancy E. Adler, PhD; Charles E. Irwin, Jr, MD 


è Sexually active adolescents should 
use condoms to prevent the transmission 
of sexually transmitted diseases, includ- 
ing human immunodeficiency virus. This 
study examined, among male and female 
adolescents, which beliefs about con- 
doms are associated with intentions to 
use them if they have coitus in the next 
year. Teenagers attending adolescent 
health clinics completed seif-adminis- 
tered surveys. Although most adoles- 
cents knew that condoms prevent sexual- 
ly transmitted diseases, an increasing 
belief in the preventive effects of condoms 
was not associated with an increased mo- 
tivation to use them. Instead, other imme- 
diate, short-term consequences, such as 
the ease with which they can be used and 
discomfort associated with their use, 
were most strongly associated with ado- 
lescents’ intentions to use condoms. To 
encourage condom use, messages from 
physicians and other health care profes- 
sionals must focus on adolescents’ be- 
Hefs that are most likely to encourage or 
‘Inhibit use of condoms. Health consider- 
ations should not be the sole emphasis of 
such communications if the goal ts to In- 
crease the use of condoms among sexual- 
ly active adolescents. © 

(AJDC. 1989;143:911-915) 


here are high rates of sexually 

transmitted diseases (STDs) among 
sexually active adolescents, including 
Chlamydia trachomatis, Neisseria 
gonorrhoeae, and syphilis.’ Further- 
more, although acquired immunodefi- 
ciency syndrome is currently uncom- 
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mon among adolescents,” there is 
concern that sexually active teenagers 
also may be at risk for developing ac- 
quired immunodeficiency syndrome or 
acquiring human immunodeficiency vi- 
rus infection because of their sexual 
practices and high rates of STDs."" 
Research indicates that latex con- 
doms, when used correctly, are effective 
in preventing the transmission of vari- 


ous STDs, including human 1mmunode- 


ficiency virus.” The Surgeon General 
and the Centers for Disease Control, 
Atlanta, Ga, have urged all people, in- 
cluding adolescents, to use condoms if 
they are having sexual intercourse out- 
side of long-standing, established, mu- 
tually monogamous relationships.” 
Therefore, physicians and health educa- 
tors are asked to encourage adolescents 
to use condoms if the teenagers are hav- 
ing intercourse. Little is known about 
adolescents’ beliefs about the conse- 
quences of using condoms, and it is not 
known what specific beliefs about con- 
doms are associated with intentions to 
use them. Greater understanding of 
those beliefs that are associated with 
intentions to use or not use condoms is 
an important precursor to developing 
effective interventions to promote con- 
dom use among teenagers.” 

This study examined the extent to 
which different beliefs about condoms 
are associated with adolescents’ inten- 
tions to use or not use them. The Theory 
of Reasoned Action, which has been 
used successfully to describe contracep- 
tive and family planning behaviors,” 
underlies this research and guided our 
selection of variables to study in this 
investigation. Other variables may also 
affect whether condoms are actually 
used, such as the individual’s ability to 
get the partner to agree to the use of 
condoms and the availability of condoms 


at the time of intercourse. However, be- 
cause an individuals intention to use 
coridoms is the most basic variable for 
subsequent behavior,” it is a key focus 
for intervention. 

Most health education messages urg- 
ing the use of condoms, including com- 
munications from physicians, focus ex- 
clusively on health aspects. Therefore, 
it is of particular interest to determine 
whether adolescents’ beliefs about the 
utility of condoms in protecting them 
from STDs is associated with their in- 
tentions to use condoms. It is also of 
interest to examine whether concerns 
about the efficacy of condoms in the pre- 
vention of pregnancy are associated 
with intentions to use them, since be- 
liefs that condoms have high failure 
rates with respect to contraception 
might be a barrier to their use. 


METHODS 


These data were collected as part of a larg- 
er study of adolescent decision making re- 
garding contraceptive use in heterosexual 
sex.” These surveys were administered from 
February 1984 to September 1985. Subjects 
were male and female adolescents aged 14 
through 19 years who were coming to one of 
two adolescent health care clinics in San 
Francisco, Calif. One clinic was based in a 
large university medical center and the other 
was part of Kaiser Permanente. 

All teenagers who attended the clinics 
when an interviewer was present and who 
met the inclusion criteria for the study were 
invited to participate. Inclusion criteria were 
English-speaking, single, not pregnant, and 
without a developmental disability or a major 
psychosocial problem. There were frequent 
delays at the clinics, and the majority of the 
adolescents who declined to participate in the 
study cited reluctance to stay for an addition- 
al hour beyond their medical appointment. 
We do not believe that this selection factor is 
likely to introduce systematic bias to the 
study findings. 
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Table 1.—Consequences Rated by 
Respondents 


1. Makes it easy to have sex on the spur 
of the moment 

. Makes me the one responsible for 
preventing pregnancy 

3. Makes it seem that | am planning to 

have sex 

4. Uncomfortable or painful to use 

5. Protects me from venereal disease 

6. Easy to use 

7 

8 





no 









. Gives me guilt feelings 
. Decreases sexual pleasure because 
of feel, taste, or smell 
3. Expensive 

10. Natural 

11. Immoral 

12. Inconvenient 

13. Clean 

14. Used by a lot of people my age 

15. Can be used without my partner or 
me having to see a physician 

16. Can be used without my parents’ 
knowledge l 

17. Keeps me (my partner) from getting 
pregnant 

18. Requires me to have self-control 

19. Requires my partner to have self- 
control 

20. Affects my physical appearance 

21. Has minor or immediate side effects 

-on my health 























The socioeconomic distribution of adoles- 
cents attending the clinics was determined 
by examining the method of payment for vis- 
its. At the university-based clinic, 40% of the 
reimbursement came from Medi-Cal (Medic- 
aid}, 30% from a clinical teaching subsidy 
(partial funding for the visit was provided by 
a university teaching fund and the remainder 
was provided by the patient or parent), and 
30% from private insurance. The socioeco- 
nomic distribution at the health maintenance 
organization is essentially a middle-class 
population of adolescents whose parents are 
employed full time. 

Prior to the current investigation, a pilot 
study was conducted with 60 male and female 
adolescents from the university-based clinic. 
In open-ended interviews, subjects were 
asked to identify the “good” and “bad” as- 
pects of using several different contraceptive 
methods, including condoms. Responses 
were compiled and integrated with a list of 
beliefs about contraceptives culled from the 
literature.™”* A list of 25 consequences was 
developed from this pilot research, 21 of 
which are relevant to condoms (Table 1). 
Subjects rated the likelihood that each conse- 
quence might occur if they (or their partner) 
were to use condoms, withdrawal, the pill, or 
a diaphragm if they were to have sex in the 
next year. Surveys were self-administered 
with same-sex Interviewers present to an- 
swer questions. 

Subjects rated each consequence on a sev- 
en-point Likert-type scale that ranged from 
very unlikely (—3) to very likely (8) to occur 
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if the individual (or the individual's partner) 
used condoms when they had intercourse. 
Intention to use condoms in the next year if 
they had intercourse was assessed on a 
seven-point Likert-type scale ranging from 
definitely would not (— 3) to definitely would 
(3) use condoms. 


RESULTS 


We expected that in addition to 
beliefs about condoms, gender, ethnic/ 
racial background, prior sexual experi- 
ence, and prior use of condoms might 
also influence intentions to use condoms 
in the next year. To examine the associ- 
ation between beliefs about condoms 
and an intention to use them above and 
beyond these influences, the effects of 
prior sexual experience, prior use of 
condoms, and racial/ethnic background 
were controlled for through the use of 
multiple regression. 

The following four-step multiple re- 
gression procedure was conducted for 
each belief: (1) intention was first re- 
gressed onto sexual activity, (2) prior 
condom use was entered next, (8) racial/ 
ethnic background was entered as a set 
of “dummy” variables” (note that these 
three steps were identical for each belief 
item), and (4) the specific belief item 
was then entered and the semipartial 
correlation was examined for statistical 
significance. 

The decision was made not to control 
for the effects of gender through this 
procedure, but instead to analyze male 
and female adolescents separately. The 
dynamics of condom use may differ 
greatly for the two genders, and this 
approach will yield information about 
which beliefs clinicians and health edu- 
eators should address for male adoles- 
cents and female adolescents in general. 
Although it would be of interest to ex- 
amine if the relationship between be- 
liefs and intentions differs by race/eth- 
nicity, our sample size within gender 
and race/ethnicity was too small to allow 
for the statistical analyses. 

To reduce the type I error rate due to 
numerous statistical tests, only semi- 
partial correlations that were sig- 
nificant at least at P<.01 were inter- 


_ preted as significant and reported. 


To determine the total amount of 
variation in intentions to use condoms 
that could be explained by the relevant 
beliefs, those beliefs found to be signifi- 
eantly related to intentions to use con- 


doms were then simultaneously entered 
as a set into a multiple regression analy- 
sis. Beliefs were entered simultaneous- 
ly because we considered it impossible 
to determine a priori which beliefs 
should be entered first in a hierarchical 
manner. 

Only those consequences found to be 
significantly associated with intentions 
to use condoms were examined in detail, 
with the exception of beliefs about the 
efficacy of condoms to prevent STDs 
and pregnancy. It is of interest to deter- 
mine the distribution of those beliefs 
found to be significantly related to in- 
tentions since such information can in- 
form health care providers of which 
messages might be most effective. 


Sample 


The sample consisted of 345 female 
adolescents and 161 male adolescents; 
32% (110) of the female adolescents and 
43% (70) of the male adolescents were 
virgins. Of the sexually active adoles- 
cents, 59% (189) of the female adoles- 
cents and 68% (57) of the male adoles- 
cents had used condoms. The mean age 
of female adolescents was 16.7 years 
(SD, +1.36 years) and of male adoles- 
cents was 16.2 years (SD, +1.44 years). 
The ethnie/racial breakdown of the sam- 
ple was as follows: 35% (179) were non- 
Hispanic white, 33% (167) were black, 
18% (68) were Hispanic, 10% (51) were 
Asian, and 8% (41) were “other” (mixed 
or did not report). The educational level 
of the sample at the time of the study 
was as follows: 5% (29) were in seventh 
or eighth grade, 35% (179) were in ninth 
or 10th grade, 42% (215) were in 11th or 
12th grade, 10% (49) were in college or 
junior college, 2% (11) had dropped out 
of school, 2% (9) were high school gradu- 
ates and were not attending school, and 
3% (14) did not provide this information. 


Female Adolescents 


Female adolescents who had not had 
intercourse were more likely than sexu- 
ally active female adolescents to intend 
to use condoms in the next year if they 
were to have intercourse (r=.28, 
P<.001). This is consistent with previ- 
ous research showing that condoms are 
frequently used early in one’s sexual 
“career,” before moving on to more ef- 
fective prescriptive methods.” Previ- 
ous condom use, entered next in the 
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Table 2.—Semipartial Correlation Coefficients of Beliefs Associated With Intentions 
to Use Condoms, Controlling for Sexual Activity, Prior Condom Use, and Racial/ 
Ethnic Background* 








f 
pieren nn N ree iein, 
Female Male 


Beliefs Adolescents Adolescents 


Condoms enable one to have sex on 



















the spur of the moment 17t .28t 
Condoms are easy to use .14ł 52T 
Using condoms are popular with 
one’s peers „23t .29T 
~ Using condoms requires one’s partner 
to have self-control 17T NS§ 
Condoms are clean .t8t NS§ 


Condoms are inconvenient 


Condoms are painful or uncomfortable 
to use NS§ 


Using condoms makes the male adolescent 
responsible for contraception 


*Semipartial correlation coefficiants from individual multiple regression correlations between beliefs 
and intentions. 

tP<.001. 

tP<,01. 

§NS indicates not significant. 


Table 3.—Means, Confidence Intervals (Cis), and Distribution of Beliefs Associated 
With Intentions to Use Condoms in Female Adolescents 


% Endorsingt 
Mean* 
Beliefs (95% Cl) 


Spur of the 0.90 
moment (0.69, 1.11) 


Easy to use 1.49 
(1.30, 1.68) 


Inconvenient 0.05 
(~0,75, 0.27) 


Clean 0.64 
(0.42, 0.86) 


Popular with peers f 2.05 
(1.88, 2.20) 


Partner needs 1.05 
self-control (0.82, 1.28) 


Protects from 1.51 
venereal disease (1.30, 1.72) 


~0.70 
(-0.52, —0.88) 


*The response scale ranged from very unlikely (—3) to very likely (3) to occur if the individual’s 
partner used condoms when they had intercourse. 
tPercentages do not sum to 100 because neutral responses were deleted from the table. 


Unlikely Likely 


Can get pregnant 





multiple correlation procedure, also 
was significantly associated with inten- 
tion to use condoms (sr=.19, P<.001); 
prior use was associated with a greater 
estimated likelihood of future use. 
Ethnic/racial background was not sig- 
nificantly associated with intentions to 
use condoms. 

After controlling for the influence of 
sexual activity, prior experience with 
condoms, and racial/ethnic background, 
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the following five beliefs were found to 
be positively associated with intentions 
to use condoms: they enable one to have 
sex on the spur of the moment, they’re 
easy to use, clean, popular with peers, 
and using them requires one’s partner 
to have self-control (Table 2). In addi- 
tion, considering condoms to be incon- 
venient was significantly associated 
with decreased intentions to use them. 
There was no significant association be- 


tween intentions to use condoms and 
believing that they prevent STDs or 
that they are effective in preventing 
pregnancy. 

The total R, including sexual activity, 
prior condom use, and the beliefs about 
condoms, was statistically significant, 
and thus showed these factors to be as- 
sociated with intentions to use condoms 
among female adolescents (R=.48; 
df=8, 304; P<.001).. After controlling 
for the influence of sexual activity and 
prior condom use, the set of six beliefs 
explained a significant amount of varia- 
tion in-intentions to use condoms 
(s7*=.18, P<.001). 

Means and 95% confidence intervals 
(CIs) for beliefs that are significantly 
associated with intentions are shown in 
Table 3. Beliefs about the consequences 
of using condoms were assessed on con- 
tinuous scales, but for.the purposes of 
descriptive analyses, the scales were 
collapsed in the following way: scores 
between 1 and 3 represent beliefs that 
the particular consequence is likely to 
occur by using condoms and scores be- 
tween — 1 and —8 indicate a belief that 
the consequence is unlikely to occur. A 
seore of 0 indicates neutrality with re- 
spect to the likelihood that a given con- 
sequence will occur. 

As shown in Table 3, the greatest 
consensus among female adolescents 
was that condoms are popular with their 
peers (87%), they prevent STDs (80%), 
and they are easy to use (80%). A major- 
izy (66%) believed that condoms enable 
one to have sex on the spur of the mo- 
ment, are clean (60%), and require the 
male partner to use self-control (69%). 
On the issue of inconvenience, 50% be- 
lieved condoms to be inconvenient. A 
sizeable minority of female adolescents 
(82%) believed it likely that one could 
get pregnant using condoms. 


Male Adolescents 


No significant association between 
sexual activity and intention to use con- 
doms was found for male adolescents, 
indicating that those who had sex and 
those who did not do not differ signifi- 
cantly in their intentions to use condoms 
if they have sex in the next year. How- 
ever, prior experience with condoms 
was associated with future intentions 
(sr=.17, P<.05), with male adolescents 
who used condoms more strongly in- 
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Table 4.—Meéans, Confidence Intervals (Cis), and Distribution of Beliefs Associated 
With Intentions te Use Condoms in Male, Adolescents 







% Endorsingt 








Mean* 






















Beliefs (95% Cl) Unlikely Likely 
Spur of the 1,64 
moment (1.39, 1.89) 
Easy to use 1.85 13.2 > 82.4 
(1.60, 2.10) 
Makes me responsible 2.28 4.5 93.1 
for contraception (2.09, 2.47) 
Painful or —0.71 58.0 35.4 
uncomfortable {— 1.04, 0.38) 
Popular with peers 2.21 6.6 92.7 
(1.99, 2.43) 
Protects.from 2.23 6.4 92.9 
venereal disease (2.01, 2.45) 
Can get partner — 1.69 82.7 10.9 
pregnant {— 1.93, — 1.45) 












*The response scale ranged from very unlikely (-3) to very likely (3) to occur if the individual's - 
partner used condoms when they had intercourse. 


tPercentages do not sum to 100 because neutral responses were deleted from the table. 


tending to use them again than those 
who had hever used them. Ethnie/racial 
background was not significantly asso- 
ciated with intentions to use condoms. 

After controlling for the effects of 
sexual activity and previous experience 
with condoms, the following four beliefs 
were found to be positively associated 
with intentions to use condoms in the 
next year: they enable one to have sex 
on the spur of the moment, they make 
the male adolescent responsible for us- 
ing contraception, they're easy to use, 
and they’re popular with peers (Table 
2). In addition, the belief that condoms 
are painful to use was associated with a 
decreased intention to use them. 
Among male adolescents, as was found 
with femiale adolescents, the intention 
to use condoms in the next year was not 
associated with believing that condoms 
prevent STDs or that condoms are ef- 
fective in preventing pregnancy. 

The total R, including sexual activity, 
prior condom use, and the four beliefs 
listed above was statistically signifi- 
cant, and thus showed these factors to 
be associated with intentions to use con- 
doms among male adolescents (R = .66; 
df=7, 128; P<.001). After controlling 
for the influence of sexual activity and 
prior condom use, the set of beliefs ex- 
plained a significant amount of variation 
in intentions to use condoms (87° = 40, 
P<.001). 

In examining the means, CIs, and dis- 
tribution of the beliefs found associated 
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with intentions to use condoms (Table 
4), we tound that the vast majority of 
male adolescents believed that condoms 
prevent the spread of STD (93%), are 
popular with their peers (98%), and that 
using them meant they were the ones 
responsible for not getting their part- 
ners pregnant (98%). Most also believed 
that condoms are easy to use (82%) and 
permit spontaneous sex (82%). A con- 
siderable minority believed it likely that 
condoms were painful or uncomfortable 
to use (85%) and that condoms would not 
protect egainst pregnancy (11%). 


COMMENT 


These data indicate that although 
most of the adolescents knew that con- 
doms prevent STDs, belief in the pre- 
ventive benefits of condoms was not as- 
sociated with increased motivation to 
use them. Intervention programs aimed 
at increasing the use of condoms empha- 
size the effectiveness of condom use in 
the prevention of transmission of STDs 
(including acquired immunodeficiency 
syndrome). This sample appears to 
have understood this message from the 
prevention programs; however, it did 
not enter into consideration for using 
condoms. Contrary to our hypothesis, 
concerns about the possible efficacy or 
inefficacy of condoms in thé prevention 
of pregnancy were also unrelated to in- 
teritions te use them. 

These findings indicate that health 
and contraceptive considerations play a 


minor role in the decision to use or not 
use condoms. Instead, a number of oth- 
er immediate, short-term consequences 
were most strongly associated with ado- 
lescents’ intentions to use condoms. Be- 
lieving that condoms are easy to use and 
enable one to have spontaneous sex con- 
tributed to the intention to use them 
among both male and female adoles- 
cents. Likewise, for both sexes, believ- 
ing that condom use is popular with 
peers encouraged their use. Many fe- 
male adolescents were also motivated to 
have their partners use condoms be- 
cause condoms are clean and because 
using condoms requires that the part- 


- ner use self-control. The latter point 


may reflect a desire on the part of fe- 
male adolescents that. male adolescents 
participate in contraception and not 
leave the entire responsibility to them. 

Interestingly, male adolescents ap- 
pear to view such responsibility posi- 
tively; the belief that using condoms 
makes them responsible for contracep- 
tion was positively linked to an in- 
ereased intention to use them. This 
“symmetry” between the male and fe- 
male adolescents in their desire for the 
male adolescents to be more involved 
with the contraceptive process could 
provide an important focus of interven- 
tions with teenagers. 

The primary barrier to using con- 
doms among male adolescents appears 
to be the belief that condoms are pain- 
ful, a belief shared by cver one third of 
the sample. Several barriers to using 
condoms emerged among female adoles- 


' cents. Nearly half believed condoms to 


be inconvenient to use. Many female 
adolescents also considered condoms 
not to be clean and felt that their use 
interferes with having spontaneous sex. 

These findings suggest that physi- 
cià communications to adolescents 
and the messazes from public health and 
sex education programs, in addition to 
emphasizing tre health aspects and dis- 
ease prevention of condom use, must 
focus on the social and physical aspects 
of their use. Health considerations do 
not appear to be 2 salient dimension of 
the adolescents’ choice to use or not use 
condoms. This may be particularly true 
if adolescents do not feel personally vul- 
nerable to STDs and/or do not perceive 
STDs as a particularly severe health 
threat. 
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Since our goal is to encourage sexual- 
ly active adolescents to use condoms, 
this study indicates that other positive 
aspects about condoms should also be 
emphasized in communications. Mes- 
sages might focus on the positive as- 
pects of using condoms, such as the 
shared responsibility for contraception 
that condom use entails and that rather 
than interfering with sex, condoms are 
easy to use, enable spontaneity, and are 
clean. It would also be of use to point out 
that many other teenagers also use con- 
doms. To encourage condom use, mes- 
sages need to take into account what the 
adolescents already believe, and focus 
on those beliefs most likely to serve as 
incentives. Clearly, not all beliefs about 
condoms are negative. To increase their 
use among those teenagers who are al- 
ready sexually active and to reduce the 
spread of STDs, we must address the 
concerns that may inhibit their use and 
emphasize the incentives for'use. 

Our results also demonstrate that 
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there continue to be some misconcep- 
tions about condoms. Nearly 20% of fe- 
male adolescents and 7% of male adoles- 
cents still do not understand that 
condoms prevent the transmission of 
STDs. In addition, some male adoles- 
cents believe that condoms are painful. 
Such misperceptions should be clarified 
(perhaps including advice to try differ- 
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fit), in addition to conveying the positive 
messages. 
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portion of female adolescents in this 
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testes of Amoxicillin and Clavulanic Acid (Augmentin) 


for the Treatment of Nonbullous Impetigo 


Ron Dagan, MD, Yair Bar-David, MD 


è We undertook a prospective double- 
blind controlled study to compare the effi- 
cacy of a drug that usually has no antista- 
phylococcal 
hydrate) with the efficacy of the same drug 
with an addition of a B-lactamase inhibitor 
{amoxicillin plus clavulanic acid [Aug- 
mentin]) in the treatment of nonbullous 
impetigo. Fifty-one culture-positive pa- 
tients, aged 6 months to 9 years, were 
included, 26 in the amoxicillin group and 
25 in the Augmentin group. The study 
groups were clinically and bacteriologi- 
cally comparable at the start of the study. 
Staphylococcus aureus was isolated from 
all patients and B-hemolytic streptococ- 
cus from 14 (29%). All staphylococci were 
sensitive to Augmentin but resistant to 
amoxicillin. Forty-nine patients complet- 
ed the study. The clinical response was 
Significantly better among the Augmentin 
recipients (marked improvement in 71% 
and 95% of patients after 2 and 5 days, 
respectively; no new lesions during the 
treatment course) than among the amoxi- 
cillin recipients (marked improvement in 
44% and 68% of patients after 2 and 5 days, 
respectively; new lesions appeared in 
20% of patients). Recurrence within 3 
weeks occurred in 12 (26%) of 49 patients, 
and no difference was observed between 
the two groups. We conclude that S aureus 
is common in nonbullous impetigo, and 
that at least in some cases it plays an 
important role in the course of the disease 
that can be altered by specific therapy. 

(AJDC. 1989:143:916-918) 


he role of systemically administered 
antibiotics in the treatment of impe- 
` tigo is well established. This mode of 
treatment is usually superior to local 
treatment." However, controversies 
still exist over the optimal systemic anti- 
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activity (amoxicillin tri- ` 


biotic to be used. It is well established 
that Staphylococcus aureus can be iso- 
lated from a substantial number of 
impetiginous lesions, either as a single 
pathogen or in conjunction with strep- 
tococci.'*** However, its causative role 
and hence the necessity to administer 
penicillinase-resistant drugs is still 
debated. While S aureus has been re- 
garded as a “secondary offender” by 
many authorities who claim that it plays 
no important role in the disease,™ oth- 
ers believe that S aureus is important 
and may even be the sole infecting or- 
ganism in this type of skin infection.’”” 

We therefore undertook a prospective 
double-blind controlled study to com- 
pare the efficacy of a drug, which in our 
commurity usually has no antistaphylo- 
coccal activity (amoxicillin trihydrate), 
with the efficacy of the same drug with 
an addition of a B-lactamase inhibitor 
(amoxicillin plus clavulanic acid [Aug- 
mentin]) in the treatment of nonbullous 
impetige. 


PATIENTS AND METHODS 


We included in the study infants and chil- 
dren under 18 years of age presenting with 
nonbullous impetigo at two pediatric clinics 
m the Negev region of Israel, from May 15 to 
October 31, 19&7. These clinics generally 
serve a populatian with crowded households 
that belong to lower social middle classes. 

The following data were recorded before 
the initiation of treatment: patient age, the 
presence of fever (temperature =38°C), 
number of lesions, diameter of the three larg- 
est lesions, and the presence of regional 
lymphadenopathy. 

The thre2 largest lesions were cultured as 
follows: The corner of the crust was lifted to 
reach the fresh exudate underneath. The le- 
sion was then touched by a sterile cotton 
swab and immediately streaked onto a 5% 
sheep blood agar plate, which was trans- 
ferred to tha clinical bacteriology laboratory 
in Soroka Medical Center, Beer Sheva, Isra- 
el, on the same day. Concomitantly, a second 


set of cultures was transferred to the labora- 
tory in a transport medium (Culturette, Mar- 
ion Scientific, Kansas City, Mo). 

After obtaining the cultures, patients 
were randomized to receive either amoxicil- 
lin trihydrate syrup (40 mg/kg per day, three 
times a day) or amoxicillin/clavulanie acid 
(Augmentin) syrup (40 mg/kg per day of 
amoxicillin trihydrate and 10 mg/kg per day 
of clavulanic acid, three times a day) in a 
double-blind fashion. 

The patients were followed up on days 2, 5, 
and 10 and evaluated for (1) the morphologie 
structure of the lesions (on day 2, the grades 
were markedly improved, slightly improved, 
or not improved; on days 5 and 10, the grades 
were cured, markedly improved, slightly im- 
proved, or not improved), and (2) the appear- 
ance of new lesions. 

The definitions Zor improvement were as 
follows: cured, lesions disappeared or were 
completely diy; improved, lesions were less 
extensive or some were dry, but at least 
some were stil! not completely dry; and not 
improved, lesions were as before treatment. 
or worse. In addition, on days 2 and 5, the 
physician had to decide whether a repeated 
culture was needed (given that the lesion was 
not completely dry). 

Compliance was assessed by the amount of 
drugs left in the bottles at each visit. The 
patient was con‘acted by telephone again af- 
ter 3 weeks to determine the recurrence rate 
of the infection. If impetigo recurred (as de- 
fined by new lesions), the patient was seen in 
the clinic and treated with cephalexin. 


Bacteria and Sensitivity 


The presence of group A streptococcus 


“was screened by bacitracin disk (0.04 U) 


after incubation in 5% carbon dioxide for 18 
to 24 hours. Confirmation was performed us- 
mg specifice serotyping (Wellcome Diagnos- 
tics, Dartford, England). 

Identification of S aureus was based on 
colony structure, pigment, and hemolysin 
production. Confirmation was performed by 
the slide coagulase technique. Antibiotic sus- 
ceptibility was performed by the method de- 
scribed by Bauer et al. Statistical analysis 
was performed by Fisher’s Exact Test. 


_ P<,05 was considered significant. 
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RESULTS 


During the study period, 52 patients 
were enrolled. Culture was positive in 
51 patients who constituted the study 
group, 26 in the amoxicillin group and 25 
in the Augmentin group. The two study 
groups were not significantly different 
in their age, distribution, the presence 
of fever, number and diameter of the 
lesions, the presence of regional lym- 
phadenopathy, and culture results (Ta- 
ble 1). 

Staphylococcus aureus was isolated 
from all 51 patients with positive 
culture. From 14 (29%) of 51 patients, a 
_ B-hemolytic streptococcus was also iso- 
lated: group A streptococcus irom 11, 
group G streptococcus from 2, and 


group B streptococcus from 1. All strep- 
tococci were sensitive to both amoxicil- 
lin and Augmentin. All staphylococci 
were resistant to penicillin and amoxi- 
cillin, but sensitive to Augmentin. In 16 
(32%) of the 51 patients with staphylo- 
cocci isolated, organisms were resistant 
to erythromycin. Two patients were 
dropped from the study after initiation 
of treatment: one in the Augmentin 
group was unavailable for follow-up, 
and another in the amoxicillin group de- 
veloped severe side effects. All other 
patients completed the 10-day course 
and were judged to be compliant. Side 
effects were noted in 2 (8%) of 26 pa- 
tients in the amoxicillin group (vomiting 
in 1 patient and diarrhea in the other). 
Side effects were not noted in any of the 


Table 1.—Comparison Between Children With Impetigo Assigned to Amoxicillin or 
Clavulanic Acid (Augmentin) Treatment 


Variable 


Age, mo 
Range 


Mean+SD 


No. (%) of children with a 
temperature 238°C 


No. of lesions 
Range 


Mean+SD 


Larger-diameter lesions, cm 
Range 


Mean+SD 


No. (%) of children with 
regional lymphadenopathy 


No. (%) of children with positive cultures 
B-hemolytic streptococci 


Staphylococcus aureus 
*P>.05. 


Amoxicillin 
Group (N= 26) 


Augmentin 
Group (N=25) 


6-108 7-90 
34.7 + 25.0 38.8+25.8 | 


2 (8) 0 


1-210 
5.0+3.8 


1-210 
4.2+3.4 


5-16 5-35 
1.0+0.4 1.2+0.7 
8 (32)* 13 (54)* 


7 (29) 
25 (100) 


7 (27) 
26 (100) 





25 Augmentin recipients. 
~The course of the disease after ini- | 
tiation of treatment in the 49 patients . 
who were available for follow-up is pre- 
sented in Table 2. It is clearly seen that 
the rate of clinical improvement and 


‘cure rates were markedly higher in the 


Augmentin group than in the amoxicil- 
lin group. Furthermore, 20% of patients 
in the amoxicillin group developed new 
lesions during treatment vs 0% in the 
Augmentin group. Twenty-four per- 
cent of the patients in the amoxicillin 
group were still culture-positive after 5 
days of treatment vs only 4% in the 
Augmentin group. All positive lesions 
after initiation of therapy yielded S 
AUTEUS. 

Impetigo recurred within 3 weeks in 
12 (26%) of 49 patients—6 of 25 patients 
in the amoxicillin group and 6 of 24 in the 
Augmentin group. 


COMMENT 


We have shown in the present study 
that S aureus is present in most cases of 
nonbullous impetigo in our region and 
that systemic treatment with a drug 
with an antimicrobial spectrum that in- 
cludes S aureus is indicated in such an 
epidemiological setting. 

For many years, impetigo had been 
considered a streptococcal disease.*™ 
However, S aureus has been constantly 
isolated in a high proportion of impetigi- 
nous lesions, and in several recent stud- 
ies, it was present in over 90% of the 
cases while Streptococcus pyogenes was 
isolated in about one of three of the 
cases, usually together with S aur- 
eus.”"’ In fact, a review of 17 studies 


Table 2.—The Course of Impetigo After Initiation of Treatment in 25 Patients Who Received Amoxicillin and 24 Patients 


Who Received Clavulanic Acid (Augmentin) 


No/Total (%) of Patients 


Ooo ea ee mn 


After 2 D 


Variable 


Markedly improved 
or cured 


Amoxicillin 


11/25 (44) 


Patients with new 
lesions 


Patients in whom 
cultures were 
judged “indicated” 


5/25 (20) 


13/25 (52) 
Positive cultures 9 


After 5 D 


After 10 D 


tt A 


Augmentin Amoxicillin 


17/24 (71) 15/22 (68)* 


2/24 (8) 5/22 (23)t 


8/23 (35) 9/22 (41)t 
5 6 





*P<.05 between amoxicillin and Augmentin groups. 
tP<.01 between amoxicillin and Augmentin groups. 
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Augmentin 


21/22 (95)* 


0/22 (0)t 


Amoxicillin Augmentin 


20/25 (80) 23/24 (96) 


5/25 (20)* 0/24 (0)* 


1/22 (4.5)t 
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from Europe and the United States re- 
vealed that in less than 35% of the cases 
streptococcus was the sole isolated or- 
ganism. In contrast, in 16 of 17 studies 
S aureus was isolated alone or with 
streptococcus from 65% to 98% of the 
eases.’ Furthermore, it was previously 
shown that lesion morphologic study 
could not accurately determine whether 
a particular patient had streptococcal or 
staphylococcal pyoderma and that S 
aureus predominated in all four mor- 
phological forms of impetigo (vesicular 
bullous, pustular, ecthymatous, and 
erosive)."""* The facts reviewed above 
suggested that there is an overall 
change in the origin of impetigo and that 
at the present time S aureus is becom- 
ing dominant, causing lesions that can- 
- not be differentiated from those caused 
by group A streptococcus. Therefore, 
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several authors have claimed that drugs 
with activity against both streptococci 
and staphylococci should be considered 
in impetigo."*“ To the best of our knowl- 
edge, our study is the first to blindly 


compare a regimen active against both — 


staphylococci and streptococci vs a regi- 
men active against streptococci only. 

It may well be that impetigo is still 
primarily a streptococcal disease and 
that staphylococci are indeed secondary 
invaders, maybe playing only a minor 
role in the pathogenicity. Contributory 
to this opinion is the fact that a marked 
improvement as early as after 2 days 
was observed in 44% of the amoxicillin- 
treated patients, with a total cure rate 
of 80%, despite the uniform presence of 
staphylococcus. However, our results 
suggest that, at least in some cases, 
staphylococci do play an important role 
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in the course of the disease that can be 
altered by specific therapy. 

It is interesting that the recurrence 
rate within 3 weeks was similar in the 
two treatment groups. This suggests a 
reinfection rather than a partially 


' treated situation. 


‘We conciude that in areas where S 
aureus is usually penicillin resistant, 
the empiric therapy of impetigo should 
include a drug that is active against 
both staphylococci and streptococci. In 
view of recent success with a new 
topical drug active against both strep- 
tococci and staphylococci, namely, mu- 
pirocin,™” the role of appropriate topi- 
cal drugs should be assessed. 


Statistical anclyses were performed by Lily Neu- 
man, PhD, from the Clinical Epidemiology Unit, 
The Ben-Gurion University of the Negev. 
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A Model to Determine the Feasibility of a Pediatric Practice 


Kimball A. Miller, MD, MSHA; Deborah A. Miller, MS; Gerald A. Doeksen, PhD; Patti Jacobs 


e A major concern of urban and rural 
citizens of the United States is the avail- 
ability of adequate pediatric health care in 
their community. Community leaders at- 
tempting to recruit health care providers 
and pediatricians considering locating 
thelr practice in a specific community 
need a method by which they can evaluate 
a community's potential for supporting a 
new primary care practice. A detailed sur- 
vey was conducted in early 1988 of pediat- 
ric practices geographically dispersed 
throughout the state of Oklahoma. Data 
collected from the physicians and their 
administrative staff reflected the volume 
of office and hospital visits and practice 
costs over the prior 12 months. Using the 
capital costs and direct operating cost 
data with Information obtained on the 
number of patient visits and revenue gen- 
erated collected in this survey, we de- 
signed a model to project the economic 
feasibility of establishing a pediatric prac- 
tice in a specific community. This model 
can be used to project the number of an- 
nual pediatric primary care visits a com- 
munity can generate, the direct and indi- 
rect costs to establish and maintain a 
clinic, and the gross revenue and net in- 
come of the practice. 

(AJDC. 1989:143:919-923) 


ediatricians are being solicited by 
community leaders and health care 
administrators of mariy small and me- 


See also p 924. 


dium-sized communities to set up prac- 
tices in their communities. To make an 
informed decision, they must evaluate 
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each of their location options with re- 
gard to the potential survival and 
growth of a new primary care pediatric 
practice. To this end, pediatric resi- 
dents completing training and commu- 
nity leaders in Oklahoma have sought 
assistance from agencies experienced in 
physician placement, health care de- 
sign, and economics to help them deter- 
mine a nonmetropolitan community's 
ability to support å primary care physi- 
cian. To achieve this goal, personnel 
from the Oklahoma state universities 
and medical schools have worked to- 
gether to design a model to be used with 
prospective pediatricians and communi- 
ty leaders for estimating a community’s 
patient primary care needs and the eco- 
nomic feasibility of a practice. Our ob- 
jective is to explain the researcn method 
and the model derived from a survey of 


geographically diverse, established pe- 


diatric practices. l 
Various publications have previously 
outlined several necessary steps in se- 
lecting a site for a medical practice. Re- 
searchers such as Balliett’ have sug- 
gested selecting a practice site by 
investigating a selected population’s in- 
come levels, projected changes in an ar- 
eas population, and the historical ability 
of the members of the community to pay 
for medical services. Donohugh’ advises 
consulting a table illustrating the popu- 
lation-to-physician ratios for specifie 
specialties to determine the area’s needs 
and a comparison to national norms. 
Cotton” suggests using a location scor- 
ing method taking into consideration 
such factors as local and regional medi- 
eal facilities, community economic back- 
ground and growth, and stable commu- 
nity resources that include public 
schools, recreation facilities, and hous- 
ing. Furthermore, the recommended 
guidelines of the American Academy of 
Pediatrics, Elk Grove Village, Il, in 
terms of the population required to sup- 
port a pediatrician, suggest that one 
physician is needed per 2500 children 


less than 18 years old.‘ 

The need for developing an economic 
model] for analyzing practice sites in 
nonmetropolitan Oklahoma communi- 
ties was first identified by Doeksen and 
colleagues,” who investigated the costs 
of establishing a community clinic. In 
1983 Williams and colleagues’ collected 
basic financial data from 16 primary 
care physicians through the use of struc- 
tured interviews. This miodel was later ` 
expanded to include the observations of 
25 primary care physicians in 1987, 
which then formed the database to allow 
a physician, community leader, or other 
health professional to evaluate the eco- 
nomic feasibility of a potential practice 
site.’ 


SURVEY METHODS 


Recognizing a need to modify this 1987 
primary care provider model to take into 
consideration the unique practice require- 
ments of pediatricians, we designed a pediat- 
ric care model and conducted structured in- 
terviews with Oklahoma pediatricians and 
their administrative staff in the spring of 
1988. 

The pediatricians surveyed geographically 
represented all areas of the state and were 
selected to inchide new pediatricians (in 
practice <2 years) and established pediatri- 
cians, Based on these criteria, the research 
team selected 10 pediatricians practicing in 
Oklahoma, all of whom completed the inter- 
views and data collection forms. 

Of the 10 surveyed physicians, 5 were in 
solo practices, 3 were in partnerships, and 2 
were in a multispecialty group or association. 
Seven had been in practice more than 2 
years. All were located in nonmetropolitan 
communities of less than 100 000 population 
as follows: 2 in communities of less than 5000, 
4in communities between 25 000 and 50 000, 
and 1 ina city of more than 50 000. The exten- 
sive survey questionnaires were adminis- 
tered personally by members of the research 
team to each physician and designated prac- 
tice administrator. 

To develop a model that could determine a 
community's ability to support a pediatrician 
or an additional pediatrician, we needed 
information on the number of pediatric pri- 
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` mary care visits a practice area will gener- 
ate, the average number of annual pediatric 
visits per provider, the capital and operating 
expenses of a practicé, and a projection of 
gross revenue and net income generated by a 
specific number of primary care visits. 


Primary Care Visits per 
Practice Area and Physician 


Although information on the frequency of 
visits to physicians and the number of office 
visits per year categorized by patient age and 
sex was not available specifically for Oklaho- 
ma, national rates were available from a na- 
tional survey of ambulatory care conducted 
by the US National Center for Health Statis- 
tics, Washington, DC." The national data 


were used to determine the number of visits . 


that would be expected from a community or 

geographic practice area (Table 1). 

_  Toobtain data regarding the average num- 
ber of visits per primary care provider, spe- 

cific Oklahoma data were obtained using the 

above survey method. The case study of the 

.25 family practice physicians conducted in 


1987 and the present: study of 10 pediatric - 


physicians provided information on the num- 
ber of office visits, hospital visits, and nurs- 


ery visits for physicians providing Poe i 


health care. 

Based on abaebvations of the seven stab 
lished pediatric office practices, the average 
number of annual pediatric office visits per 
physician was 5163. This number approxi- 
mates the published national norm of visits to 
pediatricians in nonmetropolitan areas, 


which is 5177.° While the established pedia-. 


trician will average 430 monthly visits, the 
average for a new pediatrician did not ap- 
proach this level. The average number of 
monthly visits for the three new pediatri- 
cians was 60 for the first month, 119 for the 
fourth month, and 208 for the seventh month. 
Of special interest is the range of visits for 
each month. In every case, the highest num- 
ber for every month was at least three times 
that of the lowest number, which illustrates 
the wide variation in the number of patient 
visits individual beginning pediatricians will 
most likely experience. Furthermore, new 
pediatricians in solo practice seem to have 
fewer visits during the early months of prac- 
tice than new pediatricians Joining a group 
practice. 

The number of office, hospital, emergency 
department, nursery, and after-hours clinic 
visits were averaged for the new and estab- 
- lished pediatricians. Furthermore, because 
of the different types of visits and rates of 
. reimbursement, office visits were subdi- 
vided as initial (new patients) or routine (reg- 
ular patients/follow-up visits), Even though 
some physicians may choose to limit the num- 
ber of new patients, we determined in this 

study that an average of 15% of a physician's 
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Table 1. —Number of Primary Care Visits x Gendər per 100 POPUAVONI 
United States, 1 981 z 


Pd 


Male 


.Aga Group, y Patients} 





Weighted 
Averaget — 


Female 
_Patientst . 


*Adapted from National Center for Health Statistics data.’ 


` Calculated by dividing the number of office visits to pediatricians by the percent seen by a pediatrician. 


‘ Table 2.— Average Number and Range of Annual Pediatric Office, Hospital, Emergency 
Department, Nursery, and After-Hours Clinic Visits for Oklahoma Pediatricians, 1988 


No. of 


Observations 


Office 


Emergency department 
Hospital 
Nursery 
. After-hours clinic 
Total Encounters -~ 


office practice consisted of initial visits. Data 
from the survey determined that 3.4% of the 
physician office visits would give an estimate 


` of the number of hospital visits. Likewise, , 


2.8% of office visits yields an estimate of 
emergency department visits, and 5.8% of 
office visits estimates nursery visits. Addi- 


tionally, the survey data indicate that pedia- 


tricians can expect that 5% of their office 
visits will result in roentgenogram charges if 


the practice has roentgenogram facilities, 


and 43% of total office visits produced patient 
fees (laboratory or office procedures) in addi- 
tion to the standard fee for the office visit. 
Therefore, as illustrated in Table 2, the typi- 
eal surveyed pediatrician annually had 5908 
patient encounters with a range from 4087 to 
8839. 


Capital and Operating Expenses 


. To obtain data on practice capital costs, a 
complete inventory of all furniture and 


equipment found in each office (business of- 


fice, laboratory, examination rooms, recep- 
tion room, conference room, and physician's 
office) was completed by a research team 
member. Ifthe physician knew the cost of the 
equipment, that information was included. 
In other cases, however, dealers of capital 
equipment were interviewed to obtain an av- 
erage cost of each item found in the practice. 

With regard to physical plant cost, the physi- 
cian provided either construction costs with 


Average 





specific loan terms or annual rental payment 
data. Furthermore, to develop the database 
concerning operating costs, four aspects of 
the practice (personnel, building, office, and 
medical costs) were evaluated. Personnel 
costs included wage and benefits for profes- 
sional and supvort staff; insurance, taxes, 
utilities, and maintenance comprised the 
building costs; office expenses were those 
assaciated with the business office opera- 
tions, professional expenses, and malprac- 
tice insurance; and medical costs referred to 
laboratory and medical supplies used in the 
provision of patient care. 

Regarding the second category of survey 
research data, capital and operating costs, 
the survey indicated that a solo pediatrician 
utilized approximately 1300 to 1600 sq ft of 
space. The data also indicate that space re- 
quirements varied with the number of pro- 
viders within a practice. For example, ap- 
proximately 900 sq ft of additional space is 
needed for a third member. Depending on 
the clinic, this may include examination 
rooms, business office, reception areas, lab- 
oratory, and conference areas. To arrive at 
an average for capital costs, survey informa- 
tion from both the 1987 and 1988 studies was 
used. The surveyed physicians, for whom 
there was accurate data, had an average of 
$97 50) invested in buildings, $11 000 in land, 
and $25 762 in equipment. For practices that 
rented space, the monthly charges varied 
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„ from $100 to $2200 depending on the lease 
“`, (Table 3). As for operating costs, information 
on the building, office, personnel and medical 
supply costs was obtained from the pediatric 
physicians. Their average annual operating 
cost was $76276 per provider (Table 4). 
These figures reflect costs in nonmetropoli- 
tan parts of the Midwest and would have to 

be adjusted for different parts of the country. 


Gross Revenue and Net Income 


The gross revenue data were obtained by 
documenting the amount charged for specific 
types of visits, procedures (ie, roentgeno- 
grams, injections), and laboratory services. 
The amounts were then modified to reflect 
current collection rate and third-party payer 
reimbursement plans.” The average, low, 
and high fees charged for 16 of the most 
common types of services were tabulated 
(Table 5). These charges were then multi- 


plied by the number of visits in each category ` 


and modified using information on collection 
rates that were obtained from the physi- 
cians. The determination of net income was 
derived by subtraction of annual operating 
costs and capital cost from the gross revenue 
modified by collection rates. 


MODEL 


Based on the data from the 1987 and 1988 
studies, we designed a model for physicians 
and community leaders to use in determining 
the economic feasibility of establishing a pe- 
diatrie practice in an area. The basic parts of 
the model are (1) a procedure to estimate the 


annual number of pediatric primary care . 


physician visits and number of providers 
needed in the service area, (2) a procedure to 
estimate operating and capital costs for pro- 
vider (capital costs are converted to annual 
costs by assuming that the physician takes a 
loan and pays principal and interest charges), 
(8) a method to project gross revenue modi- 
fied for collection rates, and (4) a determina- 
tion of net provider income. 

The model has been developed as a series 
of 11 forms with 17 pages of explanation to 
help the user complete the feasibility study. 
We will illustrate the model by discussing in 
detail the procedure to estimate the number 
of primary care physician visits and provid- 
ers needed in a service area, but other parts 
of the model will be summarized. 

The first step in determining potential de- 
mand for primary care physician services ina 
community is to estimate the number of local 
office visits for all types of physicians. Na- 
tional survey data give the number of pre- 
dicted office visits to the provider by gender 
per 100 population (Table 1). Applying this 
data, female patients who are I year of age 
would generaze a total of 360 per 100 or 3.6 
office visits per year. Table 6 includes the 
utilization rates for all the gender and age 
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Table 3.—Monthly Rents per Primary Care Clinic Facility in Oklahoma, 1988* 


Facility 
All observations 


Community-owned office complex 
. Facility bills paid 


Facility bills not paid 


Privately owned office complex 
Facility bills paid 


Facility bills not paid 


Average 





*Values are in US dollars. 


Table 4. —-Average Annual Operating Costs per Pediatrician* 


fing ote = o 









Average _ - Low 





5 Building costs 











(utilities, maintenance, taxes, and insurance) f "6971 2281 17 586 
Office costs ete eae Ba as 

(telephone, office supplies, billing automobile — 

expenses, and professional dues} 21686 4990 40595 
_ Medical costs ui ie detent cei! cee ee de 

“(equipment maintenance, medical supplies, 

and malpractice insurance) 19090 6121 39753 

$ Personnel costs 7 Ric, date E 

(assume licensed practical nurse and _ 

receptionist/bookkeeper only) 28 529 20 644 41055 
Total 76 276 34036 138 989 





*Values are in US doilars. 


Table 5.— Representative Rates Charged by Oklahoma Pediatricians for Major 
Categories of Services, 1988* 


Type of Source 


_ Office visits _ 
Initial 


Routine 


Average 


Follow-up 

Well-child care 

Counseling 

After hours/weekends 
~ Hospital l 


Visit 
Nursery caret 
intensive care unit admission 


Emergency department visit 


-Other _. 
“Complete pelvic examination 


Roentgenogram 
Laceraticn repair 
Nurse visit 
Home visit 





*Values are in US dollars. 
+This includes nursery admissicn and 2 days of nursery visits. 
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' Male Patients 


Age Utilization 
Group, y Rate 


categories in a pediatric practice for a theo- 
retical small community and serves as an: 


illustration of how an estimation of the pri- 
mary care office visits is generated. To de- 


rive this information, one would determine . ` 


the service area of the community and ‘esti- 
mate its population using community census 
data. These data are available from state and 
local agencies. 


` Examples of agencies providing this infor- . 
mation at the local level include Chamber of . 


Commerce, community school district office, 
area planning agency, county medical soci- 


ety, and community hospital administrative 
staff. State resources of information include. 


state and private medical schools, universi- 
ties, and economic development agencies. 
The service area is determined by identifying 
the location of physicians in surrounding 
communities. If the communities are the 
same size, it is assumed that the service area 
extends halfway between the communities. 
If the communities are larger, it is assumed 
that the larger communities have a larger 
service area based on population size. For 
example, if one is twice as large as the other, 
the service area extends twice as far. In addi- 
tion, local conditions, such as geographic 
boundaries, transportation capabilities, and 
the type and number of providers in the sur- 
rounding communities, are also used if they 
warrant consideration. 

After the total population of the service 
area has been categorized by age and gender, 
the user multiplies the group totals by the 
utilization rates from the national survey." 
This same procedure is continued for each 
service category, and the total number of 
physician visits is calculated. According to 
the national ambulatory care study,” when 
visits to the four primary care specialties 
(family practice, internal medicine, pediat- 
rics, and obstetrics and gynecology) are to- 


taled, 71% to 91% of all office visits are han- 


dled by these physicians (Table 7). 
Once the potential number of local primary 


care office visits is estimated, a method is , 


needed to determine the number of pediatri- 
ciaris that can be supported in the area (Table 
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Utilization 


Population VI -Rafe 





ae Patients 


aaaea ANAA e ola E a a Aiaia 


Total 


Population Visits Visits 


aT e ne 


Table Tys >-Percent Distribution of Office Visits by Physician Specialty, by Selected | 
e . Ages of Patients, United States. ' ) 
| 1980 to 1981% 


Re 


Physician Specialty . 
General and family practices 
Pediatrics l 
Obstetrics and gynecology 


General surgery 
internal medicine + | 


Orthopedic surgery 

Ophthalmology 

Otolaryngology ` 

Dermatology. 
“Psychiatry . 

Other . 


Total 
“Adapted from National Center for Health Statistics data. 





Patient Ages, y 


_ 













- Table 8. —Estimated Number of Pediatricians an a Area Can Support 


' 1. Estimated total office visits for local area (from Table 6) 
2. Offica visits to physicians or pediatricians already practicing in area (if unknown, 
calculate as follows: No. of full-time equivalent pediatricians x 5163 office visits 
+ No. of full-time general and family physicians x 0.22 x 4600 office visits)* 0 


3. Remaining potential office visits in service area (item 1 — item 2) 4976 
4. Averege No. of office visits per pediatrician (research determines th.s to be 5163) 5163 
5. No. of additional pediatricians area could theoretically support (item S/item 4) 0.96 


-*Data indicate that 22% of the primary care visits for pn under age 14 yəars go to general and 


family physicians. 


8). To do this, the average annual number of 
office visite for established pediatricians is 
used in the determination. Data from a na- 
tional study conducted in 1985 show the aver- 
age number of office visits per year was 5177, 

which was confirmed by the 1988 Oklahoma 
pediatrician study. To determine the number 
of pediatricians an area can support, the 
number of local office visits must be gen- 
erated and modified by consideration of the 
number of family practice physicians and 
other primary care providers. This number 


of office visits is then divided by the annual 
average number of visits per pediatrician to 
determine an estimate of the number of pedi- 
atricians that an area can support. 

In the second part of the model, the user 
estimates all costs associated with the prac- 
tice. The forms will estimate annual capital 
costs, principal and interest, and all operat- 
ing costs by department (personnel, build- 
ing, office, and medical), 

The third part of the model uses the num- 


ber of visits estimated and data on numbers 
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Initial office visits 
0.149 x 4976 total office visits 
Routine office visits 
0.851 x 4976 total office visits 


0.43 x 4976 total office visits 
Visits with roentgenogram charges 


Clinic with roentgenogram facilities 
0.05 x 4976 total office visits 
Hospital visits 
0.034 x 4976 total office visits 
Emergency department visits 
0.028 x 4976 total office visits 
Nursery room visits 
0.0£8 x 4976 total office visits 
After-hours clinic visits 
0.023 x 4976 total office visits 


Table 9.— Estimated Number of Pediatric Visits by Service Category* 


Category of Service 







Visits with additional charges (not roentgenogram) 


If no roantgenogram facilities, proceed to next item 





No. of 
Visits 





741 






4235 





2140 








249 






168 






139 






289 







*Total office visits should be taken from Table 6 or, if more than one physician can be supported, the 
average of 5163 visits. 


of different service categories of visits to 
project the total number of outpatient and 
inpatient visits generated in the community 
(Table 9). These results are multiplied by al- 
ternative charge rates to estimate total fees 
charged. The mode] uses the survey average, 
high, and low charge rates, modified to re- 
flect, if known, the usual and customary 
charges in the community. The user assumes 
a collection rate to estimate gross income, 
which can be obtained by visiting local physi- 
cians, community hospital administrators, 
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tice. Oradell, NJ: Medical Economies Books; 1979, 

2. Donohugh D. Practice Management for Phy- 
sicians. Philadelphia, Pa: WB Saunders Co; 1986. 
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5. Doeksen GA, Dunn JW, Stackler L, Sheets R. 
Capital and Operating Costs for Community Clin- 
ics. Stillwater, Okla: Oklahoma State University; 


and business managers in the area. If no 


. physicians are available, the model allows for 


default collection rates. Subtracting the esti- 
mated annual capital and operating costs 
from the estimated gross income yields an 
estimate of net income per pediatrician. 


COMMENT 


Using the model described here and 
information on the composition of the 
medical community, a user can project 
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pediatric practice in a specific nonmet- 
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State University, Stillwater, and the 
University of Oklahoma College of 
Medicine, Tulsa. Residents completing 
their pediatric and family practice train- 
ing at the University of Oklahoma 
Health Science Center-Tulsa, are 
taught to use the model when they are 
deciding on their medical practice site. 
Guidebooks were written to give de- 
tailed results of the 1987 family practice 
and 1988 pediatric surveys, and a com- 
puter program has been designed to aid 
users in completing a feasibility study.’ 
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The Pediatric Marketplace 


Gilbert A. Martinez, Alan S. Ryan, PhD 


è This study presents an overview of 
the demography of office-based pediatri- 
cians, trends in the patient population, 
and the growth of the pediatricians’ mar- 
ket share of children seeking primary 
medical care. The following four factors 
bear directly on the present and future 
.Status of the office-based pediatric prac- 
tice: (1) size of the office-based pediatri- 
cian population, (2) size of the pediatric 
patient population, (3) the frequency of 
patient visits, and (4) the pediatric market 
share. Results indicate that the pediatri- 
cians’ market share of young children has 
continued to grow. However, the pediatri- 
cians’ share of young children has not 
grown fast enough to offset an increase in 
the pediatrician population. Continued 
growth of the pediatric practice may de- 
pend on developing effective marketing 
Strategies and providing more primary 
care to the adolescent population. 

(AJDC. 1989;143:924-928) 


everal studies have centered on the 

future of pediatrics and the future 
scope of the pediatrie practice.” Many 
of these findings, presented as editori- 
als, describe the issues that must be 
addressed to meet the needs of the fu- 
ture pediatrician to ensure their piace in 
a changing health care system. In the 
interest of providing the pediatric com- 
munity with information concerning the 


See also p 919. 


status of pediatric practice, we briefly 
describe trends in the demography of 
the pediatrician and patient populations 
together with trends in the pediatri- 
cians’ market share of the patient popu- 
lation, yielding a description of where 
pediatricians have increased their share 
of the patient population seeking prima- 
ry medical care. We also consider impor- 
tant marketing. issues that bear on the 
future of the pediatric practice. 


Accepted for publication January 8, 1989. 
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MATERIALS AND METHODS 


Data used in this study were derived from 
three separate sources. Each is briefly de- 
seribec below. 


Pediatrician Population 
Characteristics 


Since the establishment of the Physician 
Masterfile’ in 1906, the American Medical 
Association (AMA) has been the principal 
source of information concerning the loca- 
tion, specialty, and activities of physicians. 
The Physician Masterfile contains current 
and historical deseriptive data on all physi- 
cians in the United States and its posses- 
sions. Tae masterfile includes members and 
nonmembers of the AMA, and those who 
were and were not certified by their corre- 
sponding specialty board. The Physician 
Characteristics and Distribution in the US,’ 
published yearly, summarizes the data com- 
piled in the masterfile. 

A file is started on each individual on entry 
into medical school, or in the case of foreign 
or Canacian medical graduates, on entry in 
the United States. Every 4 years, a mail 
questionnaire, the Physician’s Professional 
Activities (PPA) is sent to all physicians re- 
siding in the United States and to US physi- 
cians residing temporarily overseas. Each 
physician is asked to indicate the number of 


hours worked per typical week within the ` 


following categories: professional activity, 
specialization, and present employment. 
Regarding the specialty classification, 
each physician is asked to Indicate the hours 
spent in primary, secondary, and tertiary 
activities. A primary specialty is defined by 
the AMA “as that discipline in which the 
largest number of hours are reported by the 
physician on the PPA questionnaire.” Only 
primary specialties are considered in the 
Physician Characteristics and Distribution 


" in the US publication. 


Using information provided by medical 
schools, hospitals, medical societies, national 
boards, state licensing agencies, ete, the 
masterfile is continually updated to reflect 
the most recent change in address and spe- 
cialty or professional activity. For a more 
detailed description of the AMA Physician 
Masterfile and its contents see the latest edi- 


tion of Physician Characteristics and Distri- 
bution in the US. 

This article considers office-based physi- 
cians who indicated that pediatrics was their 
primary specialty during the years 1976 to 
1977, 1988 ta 1984, 1985 to 1986, and 1987. 

The physician’s major professional activity 
as determined from the PPA was divided into 
two categories—patient care and non- 
patient care. Patient care included office- 
based and hospital-based practices (physi- 
cians in residency training and full-time 
members of hospital staffs). Non—patient 
care activities included administration, med- 
ical teaching, research, and other activities. 
Retired physicians, semiretired physicians, 
and physicians who indicated that they were 
inactive for any reason were classified as 
inactive. This article considered only those 
physicians who indicated that they had an 
office-based practice. Included in the office- 
based practice category were physicians in 
health maintenance organizations (HMOs), 
individual practice associations (IPAs), and 
preferred provider organizations (PPOs). 

As defined by the AMA, the field of pediat- 
rics included the following designated sub- 
specialties: adolescent medicine, neonatal- 
perinatal medicine, pediatric endocrinology, 
pediatric hematology-oncology, and pediat- 
ric nephrology. Pediatric allergy and pediat- 
rie cardiology ere considered by the AMA-to 
represent separate and distinct medical spe- 
cialities; these were not considered subspe- 
cialties of pediatrics. Thus, physicians who 
indicated that their primary specialty was 
either pediatric-allergy or pediatric cardiol- 
ogy were excluded from this report. How- 
ever, in the initial stages of our analyses, we 
considered the small sample of pediatric al- 
lergists and pediatric cardiologists (approxi- 
mately 380 each}. Data based on these groups 
did not add any new information to the find- 
ings concerning the field of pediatrics as de- 
fined by the AMA. Pediatricians residing 
overseas in a US possession also were not 
considered in this report. 


Pediatrician Patient Visits 


Each quarter, the Pharmaceutical Data- 
base Division of IMS (international Market- 
ing Services) America Ltd publishes the Na- 
tional Disease and Therapeutic Index 
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No. of Births 


1966 1971 


90.8 81.7 65.0 67.4 


Fertility Rate, % 


Fig 1.—National births (in thousands) from 1966 to 1987. Note that 





1976 1981 
Year 


400 


300 


206 


No. of Newborns 


100 


1986 1987 


Q 
1966 
65.4 66.1 





1971 1976 1981 


Estimate 


1986 1987 1991 


Year 


Fig 2.—Number of newboms per office-based pediatrician since 


during the last 20 years the fertility rate of women of childbearing age 
has decreased from 90.8 per 1000 in 1966 to 66.1 per 1000 in 1987. 


(NDTD.° Based on an audit of office-based 
physicians, estimatas of total patient visits, 
diagnoses, and drug use are produced. These 
data are proprietary, and businesses may 
purchase the NDTI from IMS America Ltd. 

Quarterly, a stratified random sample of 
physicians is initially approached by letter 
concerning the nature of patient visits from 
IMS America Ltd. The letter is followed up 
by a telephone call. Physicians are asked to 
report on each patient seen or contacted in 
any way during a 48-hour reporting period. 
Report forms with instructions are then sent 
by mail to the physician. The physician is 
asked to report characteristics of each pa- 
tient seen, the diagnosis or reason for the 
visit, and the drug therapy issued. To main- 
tain confidentiality, the names of patients are 
not reported. 

Each quarter, data obtained from more 
than 2000 physicians are reported. Approxi- 
mately half the sample is replaced by differ- 
ent physicians each quarter. All office-based 
physicians are represented within the NDTI 
sample. The source of physician names is the 
AMA Physician Masterfile. Of the 2000 phy- 
sicians surveyed each quarter, more than 140 
are pediatricians. For 1987, the sampled pe- 
diatricians represented the total population 
of 22 945 (estimate provided by AMA) office- 
based pediatricians who reported approxi- 
mately 182 million patient visits. However, 
because the sample of pediatricians surveyed 
was small, to help reduce potential sampling 
error, this article considers the estimated 
total number of pediatrician patient visits 
averaged during 2-year intervals: 1976 to 
1977, 1988 to 1984, and 1985 to 1986. We also 
considered the most current data available, 
information collected in 1987. A more de- 
tailed description of survey methodology and 
the precision of the estimates can be found in 
the latest National Disease and Therapeutic 
Index. 
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Office-Based Pediatrician 
Potential Market Size 


The US Bureau of the Census publishes 
monthly and yearly estimates of the popula- 
tion of the United States.’ The estimates are 
based on data derived from a variety of 
sources (see Current Population Reports’ 
for a complete discussion of the procedures 
used in deriving these estimates). 

The potential market for pediatric care 
was calculated by considering the US popula- 
tion of children aged 0 to 2, 3 to 9, and 10 to 19 
years average during the 2-year intervals of 
1976 to 1977, 1988 to 1984, 1985 to 1986, and 
during 1987. We used 19 years of age as a cut- 
off point to assess the US population of 
children. 

The pediatric market share was computed 
by dividing the number of office-based pedia- 
tricians patient visits by the total number of 
patient visits (children seeking primary med- 
ical care from physicians in any specialty). 


RESULTS 
Demography of the 
Pediatrician Population 


Over the past decade, the population 
of office-based pediatricians has in- 
creased almost twofold from 18 340 in 
1976 to 1977 to 22 945 in 1987 (Table). 
During 1976 to 1981, the compound 
growth rate was 8%. During 1982 to 
1987, this rate was 4%, and the annual 


growth in 1987 was 4%. If the rate of | 


growth of office-based peciatricians 
continues at 4% annually, by 1991, we 
estimate that there will be about 26 800 
office-based pediatricians. 

~ During 1981 to 1986, the hizhest rate 
of growth of office-based pediatricians 
(5.0%) oceurred in the American Acade- 


1966 and projected to 1991. 


my of Pediatrics (AAP) district IV* 
(Florida, Georgia, Kentucky, North 
Carolina, Puerto Rico, South Carolina, 
Tennessee, and Virginia). The lowest 
rate of growth (3.0%) occurred in AAP 
district V (Indiana, Michigan, and Ohio; 
pediatricians residing in Ontario, Cana- 
da, were not considered). 


Pediatric Market: Changing 
Patient Demography 


Recent changes in the demographics | 
of the child population for which pedia- 
tricians provide primary medical care 
have been substantial. These changes 
correspond to or “echo” those of the 
postwar baby boom (Fig 1).’ 

The number of births has gradually 
increased since 1976 and is expected to 
continue to increase at about 1% annual- 
ly. Concurrently, there has been a re- 
cent, slight decrease in the fertility rate 
of women of childbearing age (15 to 44 
years old; 67 per 1000 in 1981 to 66 per 
1000 in 1987). Despite the decrease in 
the fertility rate, births continue to in- 


, crease because there are now more 


women of childbearing age. Echoing the 
baby boom, the population of young chil- 
dren (<5 years old) will expand reach- 
ing its peak in 1990; meanwhile there 
will be an absolute decline in the adoles- 
cent population of 15- to 19-year-olds. 
The population of adolescents began to 
fall during the 1970s, shortly after the 
birth rate reached its peak during the 
postwar period. The adolescent popula- 
tion will crest in 2005 resulting from the 
population peak of young children in 
1990. Consequently, pediatricians may 
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Office-Based Pediatrician Market Share Parameters 


Compound Growth 


Rata (%) % Change : 
Variable 1976-1977* 1983-1984* 1985-19B6* 1987 1976-1977/1987 1985-1986/1987 
No. of pediatricians 13340 20 104 22 084 22 945T §.3 3.9 
No. of children (in thousands) by age 
group, y 
0-2 9277 10717 10828 11025 17 1.8 
3-9 23912 23947 24 332 24892 0.4 2.3 
10-19 41139 36034 35 412 34942 ~1.5 -1.3 
Total 74328 70698 70572 70859 ~0.5 0.4 
No. of pediatricians’ 
patient visits (in thousands) by 
age group, y 
~ 43172 57818 61046 65410 £.0 TA 
3-9 33 150 39092 41475 43617 2.7 5,2 
10-19 16647 21142 20613 23 460 2.3 13.8 
Total 92 969 118052 123 134 132 487 3.4 7.6 
No. of patient visits by 
age group (y) per pediatrician 
0-2 3236 2876 2764 2851 — 1.2 3.1 
3-9 2485 1944 1878 1901 , -25 1.2 
10-19 1248 1052 933 1022 ~19 9.5 
Total 6969 l 5872 5575 5774 ~ 1.8 3.6 
No. of pediatric visits l 
per 100 children by 
age group, y 
0-2 465 539 © 564° 593 2.3 6.1 
3-9 139 163 170 175 2.2 2.9 
10-19 40 59 58 67 5.9 15.5 
Total 125 167 174 i 187 39 75 
Pediatrician market share (%)+ 
by patient age group, y 
0-2 65.0 67.5 68.6 71.8 1.0 4.7 
3-9 47.4 52.4 52.8 55.4 15 4.9 
10-19 15.6 21.3 20.9 24.4 4,4 16.7 
Total 38.3 45.5 46.3 49.8 2.5 7.6 


*Average during a 2-year period. 


tProvided by the American Medical Association. 


Pediatric market share equals the number of office-based pediatrician patient visits divided by the total number of all patient visits (children seeking 
primary medical care from physicians in any specialty; not shown in this table). 


“recognize a ‘wave’ in the age distribu- 
tion of their patients.” 

During the last 5 years (1982 to 1987), 
the highest compound growth rate in 
the number of US births (50 states) oc- 
curred in AAP districts IX (California) 
(2.6%) and I (Connecticut, Maine, Mas- 
sachusetts, New Hampshire, Rhode Is- 
land, and Vermont; Canadian births 
were not considered) (2.4%). The lowest 
compound growth rate in the number of 
births occurred in AAP districts VI (Tli- 
nois, Iowa, Kansas, Minnesota, Mis- 
. souri, Nebraska, North Dakota, South 
Dakota, and Wisconsin) (— 1.2%) and 
VII (Alabama, Arkansas, Louisiana, 
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Mississippi, Oklahoma, and Texas) 
(— 1.2%). 


The number of newborns per office- 


based pediatrician has substantially de- 
creased from 361 in 1966 to 167 in 1987. 
If the rete of growth of office-based pe- 
diatricians continues at 4% annually and 
the number of births increases at 1%, 
the number of newborns per pediatri- 
cian will drop to 149 by 1991 (Fig 2). 
Although the total number of pedia- 
trician patient visits among children 
younger than 20 years has substantially 
increased, from approximately 93 mil- 
lion during 1976 through 1977 to more 
than 132 million in 1987, the inerease in 


the number of pediatricians resulted in a 
decline in tke number of patient visits 
per office-based pediatrician (from 6969 
in 1976 through 1977 to 5774 in 1987) 
(Table). Additionally, noticeable differ- 
ences are apparent in the number of 
patient visits per office-based pediatri- 
cians according to the age of the patient 
(Table) Not surprisingly, more chil- 
dren younger than 2 years were seen by 
a pediatrician as compared with chil- 
dren in older age groups. In 1987, chil- 
dren younger than 2 years were seen at 
a rate of 593 visits per 100 children. For 
children aged 3 to 9 years, the rate was 
175 visits per 100 children, and for chil- 
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dren aged 10 to 19 years, the rate was 
only 67 visits per 100 children. 


Pediatric Market Share 


The pediatricians market share of 
children through 19 years of age (Table) 
has steadily increased. The office-based 
pediatricians market share of children 
younger than 2 years has increased from 
65% in 1976 through 1977 to 72% in 1987. 
In 1987, children younger than 2 years 
represented almost half of all pediatri- 
cian patient visits. For children aged 3 
to 9 years, the pediatricians’ market 
share increased from 47% in 1976 
through 1977 to 55% in 1987. The 8- to-9- 
year-old group comprises about one 
third of all pediatrician patient visits. 
The pediatricians’ share of the adoles- 
cent patient market (ages 10 to 19 years) 
- js relatively small: 16% in 1976 through 
1977 and 24% in 1987. This age-group 
represents only 1&% of the pediatrician 
case load. 


Potential Marketing Strategies 


In discussing potential marketing 
strategies for the office-based pediatri- 
cian, we have selected several key fac- 
tors that may affect the future role of 
the pediatrician in providing care to the 
traditional market population (infants 
and young children) and to a growing 
new market (adolescents). The future 
office-based pediatrician may face 
losses of patient visits primarily be- 
cause more physicians will be compet- 
ing for the same patient population. 
However, local economic factors and 
changing birth rates may also have an 
influence on the future pediatric prac- 
tice. As a result, pediatricians may be 
forced to select a number of marketing 
strategies to maintain and increase 
their share of the patient population. 
Key marketing principals that may fos- 
ter the growth of the pediatric practice 
have been considered by others,*””” and 
some are briefly outlined below. 

Location. — Knowing about the cur- 
rent population base near an office pro- 
vides great insight into how to target 
services. For example, an expected 
population increase of children younger 
than 4 years in a specific geographic 
area in the next 5 years may provide 
support for adding a satellite facility. 
Additionally, as mentioned earlier, in 
the last 5 years, the greatest increase in 
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the number of US births has occurred in 
AAP districts IX and I. Demographic 
profiles in selected areas in these dis- 
tricts or in other areas of population 
growth may provide important informa- 
tion when considering relocating or 
starting a pediatrie practice. Brown and 
Morley” provide a list of places where 
such demographic information may be 
obtained. 

Patient Satisfaction.—Data col- 
lected from an existing patient base may 
lead to a better understanding af how 
well patients feel about the services be- 
ing offered. Courteous and timely treat- 
ment by staff, personal and warm rela- 
tionship with the physician, cuality 
medical information, use of educational 
materials considered valuable by pa- 
tients, and comfortable physical sur- 
roundings are keystones for meeting 
patient’s needs. A patient questionnaire 
that addresses these issues is probably 
one of the most important marketing 
tools.” The information provided by a 
patient survey may not only measure 
patient satisfaction but also may define 
accurately a service area (How far will 
people drive to visit an office?). 

Convenient Hours and Accessibili- 
ty.—The single-parent family and fam- 
ilies in which both parents work now 
predominate. The 9-to-5 office hours of- 
fered by many physicians may not con- 
form to the schedule of the average pa- 
tient. Evening and weekends office 
hours, and telephone accessibility, may 
attract patients who are concerned with 
convenient and professional services. 
Physicians who are more accessible to 
patients by making house calls, offering 
telephone consultation, and opening 
more offices may offer additional conve- 
nience to the existing or new patient. 

New Patient Markets. — Increasing 
numbers of adolescents are seeking care 
from pediatricians. As Kappy* has sug- 
gested “adjusting office hours to avoid 
mixing infants and adolescents, acquir- 
ing new skills to care for adolescents 
(eg, sports participation examinations, 
pelvic examinations, counseling, pre- 
scription of unfamiliar medications), ad- 
dressing unique ethical issues, and fac- 
ing economic problems in funding such 
care” represent new challenges and op- 
portunities for the future pediatrician. 

Becoming more involved in communi- 
ty activities may provide access to new 


patients markets. Offering to speak 
about such topics as nutrition, sports- 
related injuries, drunk driving, and seat 
belt safety would represent a unique 
and effective approach to make personal 
and professional contact with civic and 
business organizations, Parent-Teach- 
er Associations, and high schools. 

In addition to the marketing tech- 
niques described above, several investi- 
gators” have outlined other innova- 
tive techniques and strategies for 
developing and implementing an effec- 
tive physician marketing plan. 


COMMENT 


Data presented herein provide an 
overview of the demography of office- 
based pediatricians, recent trends in pa- 
tient population, and the present status 
of the pediatric market share. This 
study amplifies and updates previous 
investigations of the characteristics and 
future opportunities of practicing pedia- 
tricians.’* It differs from other investi- 
gations because it centers on the cur- 
rent status of the pediatricians market 
share of infants and children as deter- 
mined from the latest nationally repre- 
sentative data. From this standpoint, 
only the report by Nadler and Evans’ is 
comparable. However, Nadler and Ev- 
ans describe market share data from 
1964 to 1984 using information provided 
by Martinez’; details of methodology 
and a description of more recent data as 
described in the present report have not 
been published elsewhere. 

The results presented herein show 
that four factors bear directly on the 
present and future status of the office- 
based pediatric practice: (1) the size of 
the office-based pediatrician popula- 
tion, (2) the size of the pediatric patient 
population, (3) the frequency of patient 
visits per office-based pediatrician, and 
(4) the size of the market share of the 
patient population. It seems that the 
rate of growth of the pediatrician popu- 
lation has outpaced increases in the 
birth rate of young children. Asa result, 
the number of potential patients per pe- 
diatrician has undergone a net decline. 
Despite these changes in the pediatri- 
cian and patient populations, it is en- 
couraging that the pediatricians’ mar- 
ket share of young children has 
continued to grow. To date, pediatri- 
cians have realized more than 70% of the 
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market share of patients younger than 2 
years. 

It seems evident that the opportunity 
to ‘expand the pediatricians’ market 
share of young children may be limited. 
The pediatricians’ share of young chil- 
dren may not grow fast enough to offset 
the increase in the population of 
pediatricians. 

- Growth of the pediatric practice may 
‘depend on providing more primary 
medical care to the adolescent popula- 
tion. The pediatricians market share of 
children aged 10 to 19 years is growing 
and in 1987 the market share was 24%; 
the potential for continued growth ex- 
ists. By defining the age limits of pediat- 
rics, the Council on Child and Adoles- 
cent Health? makes a strong case for 
changing the pediatricians’ traditional 
focus on children under 10 years of age. 
The Council states that “the responsi- 
bility of pediatrics may begin with the 
fetus and continue through 21 years of 
age.” 
Future growth of pediatrics may de- 


pend on the rate of growth of the pedia-. 


trician population. The Committee on 


Pediatrie Manpower” offers several 
recommendations that are consistent 
with improving the quality of care avail- 
able to children. Development of effec- 
tive marketing strategies also may help 
increase the pediatriciang share of the 
patient population. 

It is hoped that the information pro- 
vided herein will be useful to health 
planners to ensure the continued 
growth of pediatrics and its high quality 
of care for children. 


Linda Goode helped prepare the manuscript. 
Gene Roback provided the AMA estimate for the 
number of office-based pediatricians. 
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Risk Management 


Resources at Your Fingertips 


Today, the challenge for physicians and health care institutions to maintain and 
improve the quality of care is greater than ever. The changing environment of 
medicine increasingly demands innovative responses from the profession. And, 
increasingly, physicians and institutions are responding. 








The Compendium of Patient Sajety and Medical Risk Management Programs is 
a comprehensive listing of patient safety/risk management resources available 
from the AMA/Specialty Society Medical Liability Project, the American 
Medical Association, the Council of Medical Specialty Societies, the Physician 
Insurers Association of America, national medical specialty organizations and 
state medical associations. 


Featuring Capsule Program Descriptions and Complete Index 


This is a one-of-a-kind compilation, a uniquely comprehensive guide to such 
resources as: 


Guidelines and policy statements: Committee and task force activities - Courses 
and seminars ° Self-assessment programs ° Data banks Research projects - 
Publications, from manuals and books to newsletters and pamphlets * Clearing- 
houses, resource centers, bibliographies + Videotapes, audiotapes, slide programs 





Purchase Includes Periodic Updates 


To order, complete the order form below, 
or for VISA and MasterCard orders 
calltoll-free 1-800-621-8335 

(In llinois, cali collect 312-645-4987) 





hl ec a a a E S E a E E T O E S E S E 


Order Form YES, please send 
The Compendium of Patient Safety and Risk Management Programs, OP140 
3-ring binder, approximately 175 pp. 





Mail to: 
American Medical 
Association Name 
Book & Pamphlet 
gatas Institution Group/Company 
Chicago, Hlinois Adare 
60610-0946 
City State Zip code i 
Send ~ copies @ $50.00 percopy «6. cas sake oss $ | 
Add sales.tax in CA DC Hoan NY -2.5, cso l-osteinn geri ei $ 
TOR AMOUR dU o5.g8o-2e xii a taerkae rea dhe e $ 


C] Enclosed is my check in the above total amount due payable to the 
American Medical Association. 


(] Please.charge my [] MasterCard [1 VISA 


Card Number Expiration date 


Cardholder's signature Area code and telephone no. 


NAA 


Educational Interventions 


Hugh D. Allen, MD, Columbus, Ohio 
Fredric Burg, MD, Philadelphia, Pa 
Harold Levine, MPA, Galveston, Tex 
Barbara Starfield, MD, Baltimore, Md 


Larrie W. Greenberg, MD, Washington, DC 





Purpose.—This department is intended to share information concerning educational efforts in the 
broad field of pediatrics. We welcome studies on the following topics: undergraduate and graduate 
education in medicine and allied kealth occupations; continuing education of health professionals; 
education of patients and families; and health education for the general public, the community, and 
organizations that contribute to the promotion and improvement of the health of children. 


Editorial Comment. — What kina of training do pediatric residents receive regarding head injuries? 
This study reports a survey of pediatric residency programs regarding whether such training took place, 
and also the type of training that was used. Apparently, we train adequately regarding acute manage- 
ment, but education about the long-term effects of head injuries is seldom provided. This important 
aspect is discussed herein. —H.D.A. 


Head Injury Training for Pediatric Residents 


Janet S. Tyler, PhD; Mary P. Mira, PhD; Joseph G. Hollowell, MD, MPH 


nnually, approximately 100 000 chil- 

dren under the age of 15 years suffer 
traumatic head injury severe enough to 
be hospitalized.’ Advances in medical 
technology and trauma care are en- 
abling more children to survive previ- 
ously fatal head injuries. Therefore, pe- 
diatricians will be called on increasingly 
to treat and give advice regarding chil- 
dren who have survived traumatic head 
injuries. 

Recently, professionals who treat 
children with head injuries have recom- 
mended that pediatricians become in- 
volved in the long-term follow-up of chil- 
dren with head injuries,’ even when the 
injuries are only mild to moderate.* This 
is an important recommendation be- 
cause the majority of head injuries are 
classified as mild.* 

This request for the careful monitor- 
ing of children with head injuries stems 
from recent evidence that even mild in- 
juries may result in long-term physical 
sequelae, stich as seizures’ and motor 


Accepted for publication December 27, 1988. 


From the Children’s Rehabilitation Unit, Uni- 
versity of Kansas Medical Center, Kansas City. 

Reprint requests to Children’s Rehabilitation 
Unit, University of Kansas Medical Center, 39th & 
Rainbow Blvd, Kansas City, KS 66160 (Dr Tyler). 
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impairments,” as well as psychosocial 


. and cognitive consequences.’ Research 


has indicated that approximately 25% to 
30% of children with head injuries may 
require some form of special educational 
services." 

Because a pediatrician is believed to 
be the specialist who is best prepared to 
interpret medical data for school per- 
sonnel,’ pediatricians will increasingly 
be caled on to participate in interdisci- 
plinary efforts,” to collaborate with 
school personnel to serve children with 
disabilities,” and to give advice on the 
long-term rehabilitation of children with 
head injuries. Therefore, it is important 
to know what is available for training 
pediatricians in the area of head inju- 
ries, This article will report the results 
of a survey of pediatric residency train- 
ing programs conducted to obtain infor- 
mation on the scope and depth of train- 


ing in head injuries. 


MATERIALS AND METHODS 


In February 1988, a seven-page question- 
naire booklet was mailed to the 227 directors 
of pediatrie residency training programs in 
the continental United States. The names of 
the program directors and the addresses of 
the programs were obtained from the 1987 to 
1988 edition of the Pa of Residency 
Training Programs.” 


` Ten days after the questionnaires were 
mailed, reminder posteards were mailed to 
all nonrespondents. In an effort to increase 
response rate, approximately 6 weeks after 
the initial mailing, duplicate questionnaires 
were sent to all nonrespondents. 

The questionnaire asked about size and 
type of hospital and pediatric service. Pediat- 
ric training directors were asked to indicate 
from a list of topics relating to head injury 
which topics were covered during residency. 
They were also asked to indicate the for- 
mat(s) for traumatic head injury training 
from the following format choices: (1) regu- 
larly scheculed conference or lecture, 
(2) problem case conference, (8) required 
readings, (4) random clinical exposure, or 
(5) planned clinical exposure. 

Other survey questions included whether 
residents had rotations in the intensive care 
unit or neurology department, whether 
there was a formal evaluation of residents 
knowledge of traumatic head injury, and who 
was responsible for providing pediatric reha- 
bilitation care and follow-up.” 


RESULTS 


Responses were received from 110 
(48%) of the 227 programs surveyed. 
Responders and the original sample 
were compared using directory data on 
the annual number of inpatient admis- 
sions. In the original sample 33% of the 
hospitals were considered small (<3000 
inpatient admissions), 40% of the hospi- 
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Table 1.—Designated Responsibility for Rehabilitation Care 


No. (%) of Responses 
Department of Pediatric Directors 


Rehabilitation medicine 


General pediatrics 
Combination of services 


Other medical specialties 
Neurology 

Referred elsewhere 
Neurosurgery 

No one responsible 

No response 

Total | 















Emergency department trauma 
Neurosurgery 

Prevention 

Acute rehabilitation 


Head injury effects vs 
developmental delays 


Long-term rehabilitation 
Cognitivelanguage 
Psychosocial sequelae 
Cognitive retraining 
Counseling families 






School/community reentry 
No planned topic 





tals were considered medium (8001 to 
7000 inpatient admissions), and 27% 
were considered large (7001 to >10 000 
inpatient admissions). Of those re- 
sponding, 29% were from small hospi- 
tals, 42% were from medium-sized hos- 
pitals, and 29% were from large 
hospitals. Therefore, based on hospital 
size, the distribution of those respond- 


ing was representative of the original: 


_ sample. Thirty-three (80%) of the pro- 
grams responding were located in a chil- 
dren’s hospital. 

Almost all of the programs (97%) re- 
sponded that pediatric house officers ro- 
tate through an intensive care unit. For 
98% of those respondents, the rotation 
was required. In 96% of the programs, 
pediatric house officers rotate through 
the neurology department (in 51% of the 
programs this was a required rotation). 
Long-term follow-up of pediatric pa- 
tients with head injuries was a responsi- 
bility of the neurclogy service in 74% of 
the programs. 
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Table 2.—Number of Programs Covering Each Topic Relating ta Pediatric Head Injury ; 


Topic No. (%) of Programs 





46 (41.8) 
22 (20.0) 
17 (18.5) 
6 (5.5) 
5 (4.5) 
5 (4.5) 
4 (3.6) 
4 (3.6) 
1 (1.0) 
110 (100.0) 





98 (89) 
81 (74) 
73 (66) 
52 (47) 


52 (47) 
47 (43) 
43 (39) 
40 (36) 
39 (35) 
37 (34) 
31 (28) 
7 (6) 


A formal evaluation of pediatric resi- 
dents’ knowledge of traumatic head in- 
jury occurred in 17% of the programs. 
The type of evaluation varied among 
hospitals (eg, written examination, clin- 
ical competence in head injury care and 
rehabilitation, or a combination of eval- 
uation forms). 

The responses of pediatric directors 
asked “In your hospital who is responsi- 
ble for providing pediatric rehabilita- 
tion care?” ‘are shown in Table 1. Reha- 
bilitation medicine (42%) was the most 
frequently designated profession re- 


‘sponsible for pediatric rehabilitation 


care. In 20%, general pediatrics was re- 
sponsible for rehabilitation care, while a 
combination of services rather than one 
department was noted by 16% of the 
respondents. The remaining 22% of the 
respondents were divided amcng the 
following: medical specialties (eg, or- 
thopedics, child development, trauma 
team), 5.5%; neurology, 4.6%; raferred 
elsewhere, 4.6%; neurosurgery, 3.7%; 


and no designated responsibility, 3.7%. 
Head Injury Training 


Table 2 shows the distribution of topic 
areas among programs providing 
planned exposure to each of the topics. 
The format random clinical exposure 
was not included in this tabulation. 

Training topics reported by more 
than 50% of programs included emer- 
gency department trauma care of head 
injuries (89%), neurosurgical stabiliza- 
tion of head injuries (74%), and preven- 
tion of head injuries (66%). The topic 
covered by the fewest number of pro- 
grams was the reentry of the child with 
a head injury to the school and commu- 
nity (28%). 

The number of head injury topics cov- 
ered varied greatly from no training in 
any topies listed to training in all of 
them. As an index of a program’s overall 
intensity of head injury training, the 
total number of head injury topics cov- 
ered was determined. For each pro- 
gram that offered planned training the 
number of different topics was summed 
and the most frequent number of head 
injury topics reported was three (19% of 
the programs covered three topics). It is 
interesting to note that in all cases 
where only one or two topics were cov- 
ered, the topics dealt exclusively with 
prevention or some aspect of acute care. 
For those programs covering three top- 
ies (21 programs), 52 of the 63 topics also 
dealt with prevention or acute care of 
head injuries. 

There was no apparent correlation 
between the size of the hospital pro- 
gram (annual number of inpatient ad- 
missions) and the extent of planned 
training offered pediatric residents, 
based on the number of topics covered. 
Furthermore, the analysis of the data 
did not point to any pattern of relation- 
ship between comprehensiveness of the 
training (ie, number of topics covered) 
and the service responsible for caring 
for these children. 


COMMENT 


The results of this survey indicated 
that scope and depth of training in head 
injury varied greatly among pediatric 
residency programs. It was shown that 
over 60% of the programs provided 
training in head injury prevention and 
acute care. However, approximately 
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half of the programs do not offer any 
planned training in head injury beyond 
the acute-care phase. Education 
regarding the long-term effects of trau- 
matic head injuries or their manage- 
ment is extremely limited. Further- 
more, only a limited number of 
programs formally evaluate their resi- 
dents’ knowledge of traumatic head 
injury. 

Although training in the acute-care 
phase of head injuries is vital, that 
phase is a relatively short part of the 
injured child’s life. The pediatrician of- 
ten does not resume care of the child 
with a head injury until after the acute- 
care phase. Therefore, the pediatrician 
needs to be knowledgeable about the 
long-term effects of head injury so ser- 
vices can be provided and advice can be 
offered to parents and school personnel. 
Currently many pediatricians are not 
receiving any training in this area. 

Our results indicate a lack of a sys- 
tematic approach to the education of pe- 
diatric residents regarding head inju- 
ries. Ideally, such training should cover 
the full spectrum of issues faced by the 
injured child and family. Not only 
should issues beyond acute care be ad- 
dressed through systematic training 
means (ie, planned clinical exposure, 
case conferences, etc), but also this 
broad spectrum of issues should be wov- 
en into the vehicles for care available in 
the existing training programs. For ex- 
ample, a site could be via the continuity 
clinics in which the resident. provides 
primary care for the child with a head 
injury who is also being seen in other 
specialty clinics. Only a few patients 
would need to be seen for many aspects 
of rehabilitation to be presented. Build- 
ing on the continuity process, preven- 
tion of head injuries and cognitive, aca- 
demic, and family issues could be 
addressed. In the continuity process, 
when questions about the care of the 
injured child beyond the acute phase 
arise, residents have the resources of 
other professionals and the available 


body of literature, thus increasing the 
breadth of the exposure. 

There are also opportunities for this 
training within existing training for- 
mats. The intensive care unit and neu- 
rology rotations may be potential train- 
ing sites for addressing long-term 
aspects of traumatic head injury. The 
majority of trainees have these rota- 
tions and in the majority of programs 
(74%) the neurology service offered 
long-term follow-up of pediatric head 
injuries. | 

Given the results of this survey, pro- 
vision of services provided to children 
who have sustained traumatic head in- 
juries may need to be reconsidered. Our 
data indicated that the medical special- 
ty responsible for rehabilitation care 
varied among hospitals (with some pro- 
grams reporting no one was responsi- 
ble). In other words, there currently 
exists no standardized procedure for 
monitoring the long-term rehabilitation 
care of the child with a head injury. 

Another important issue is that the 
acute-care specialist needs to be aware 
that the problems of head injury are not 
short-term, and to alert rehabilitation 
specialists early on so that planning for 
long-term rehabilitation may start dur- 
ing early recovery. Because the child’s 
recovery will be long-term, it is impor- 
tant to establish as a routine the 
involvement of the full range of rehabili- 
tation specialists early in the child’s 
care. Therefore, early consultation 
would be considered an important part 
of head injury care. Ideally, consulta- 
tions should begin while the child is still 
being cared for in the intensive care 
unit. 

In summary, some important issues 
about head injury training need to be 
considered. First, with medical technol- 
ogy improving, more children will sur- 
vive traumatic head injuries and return 
to school. Second, it has been estab- 
lished that traumatic head injury may 
cause long-term physical, cognitive, 
and behavioral sequelae. Third, parents 
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ARCHIVES OF DERMATOLOGY 


Special Techniques in Dermatology 
Christine Jaworsky, MD, George F. Murphy, MD (Arch Dermatol. 1989;125:963-974) 


and school personnel are relying on pe- 
diatricians to guide them through the 
long-term recovery of the child’s head 
injury. Therefore, pediatricians need to 
receive training in head injury beyond 
the acute-care stage. Pediatricians need 
to be knowledgeable about the long- 
term sequelae of head injury and to be . 
aware that these children will need 
long-term rehabilitation and follow-up. 
While other studies are needed to define 
the knowlecge base of residents in head 
injury, this study has shown that many 
residents are not receiving training in 
this important area. 
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ADD-07DD0262-17 from the Administration on 
Developmental Disabilities, Department of Health 
and Human Services, Washington, DC. 
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A Ers called talking. If your older patients don’t 

ask you about the prescriptions they've been 

A given, make it a point to tell them what they 

WA} need to know. Make sure they know the 

medicine's name, how and when to take it, 

precautions, and possible side effects. En- 

A courage them to write down the information and 

1 ask you questions about things they don’t 

A understand. 

i You'll also want to take a complete medica- 

tions history including both prescription and 

non-prescription medicines. The history can 

€ alert you to the potential for drug interactions 

1 and help you simplify their regimen. 
Re-introduce the oldest advance in 

medicines. Make talking a crucial part of your 

practice. Because good, clear communication 

about medicines isn’t a thing of the past. It’s the 

way to a healthier future. 


5) Before they take it, 
= talk about it. 
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Book Review - 


Textbook of Pediatric Emergency Medicine, 2nd ed, edited by 
G. Fleisher and S. Ludwig, 1383 pp, $112.50, Baltimore, Md, Williams & 
Wilkins, 1988. 


-Fleisher and Ludwig have taken on an Olympian task. 

In the Textbook of Pediatric Emergency Medicine, the 
editors have attempted to provide a single informative 
source of the pathophysiology, differential diagnosis, and 
acute management of practically all pediatric conditions 
that the emergency department practitioner will encoun- 
ter. They have done a superb job. 

The book is divided into six sections. The first is devoted 
to life-support emergencies, the hallmark of emergency 
department practice. The second section, titled “Signs and 
Symptoms,” includes the pathophysiology, differential di- 
agnosis, and essential aspects of clinical evaluation for 
_ specific complaints that bring children to the emergency 
department. The third, fourth, and fifth sections, titled 
“Medical Emergencies,” “Surgical Emergencies,” and 
“Psychosocial and Medicolegal Emergencies,” respectively, 
focus in more detail on most of the conditions identified in 
section 2. The final section illustrates 55 procedures fre- 
quently performed in caring for children in the emergency 
department. Helpful appendixes provide information on 
pediatric resuscitation equipment for use in the emergercy 
department, office, or clinic, and a list of pediatric resus- 
citation drugs. 

This book is a second edition. Nearly all chapters have 
been rewritten with new tables, algorithms, and illustrative 
roentgenograms. In the “Signs and Symptoms” section, 
tables of both common and life-threatening causes have 
been added. There are new, well-written chapters on 
important topics such as apnea, heart murmurs, the septic- 
appearing infant, sore throat, visual disturbances, and 
wheezing. Other new chapters cover neonatal resuscitation, 
the approach to trauma, metabolic emergencies, bites and 
stings, radiation injuries, and pulmonary emergencies. The 
chapter on jaundice has been enhanced by being divided 
into two chapters on conjugated and unconjugated hyper- 
bilirubinemia. 

Because of the rapid growth of medical knowledge, many 
textbooks are out of date by the time they are published. 
‘Fortunately, this book has largely avoided that pitfall: the 
newer cephalosporins, with dosing recommendations, have 
been included, and pulse oximetry is mentioned as a 
monitoring aid. The resuscitation section includes a good 
discussion on the limits of bicarbonate therapy, the use of 
“quick-look” paddles for determination of cardiac rhythm, 
and the intraasseous infusion technique. New management 
algorithms for asystole, bradycardia, ventricular fibrilla- 
tion, and electromechanical dissociation are presented. 

One cannot expect a text that explores an immense, 
rapidly growing field to be perfect, and there are a few 
problems worth noting. Although the book covers most of 
the clinical conditions encountered, it omits a thorough 
discussion of the management of childrén with human 
immunodeficiency virus infection. The emergency depart- 
ment is the most likely place these children present, and 
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their problems are unusual enough to deserve special 
mention. On the one hand, certain presenting complaints 
may suggest the possibility of human immunodeficiency 
virus infection long before “classic” or textbook conditions 
associated with the acquired immunodeficiency syndrome 
have manifested themselves. Alternatively, the child with 
human immunodeficiency virus infection who has a common 
complaint (such as fever) may require a different evaluation 
and disposition from that of the healthy child with a similar 
complaint. 

Other problems occur in the area of management rec- 
ommendations. Epinephrine, susphrine, and theophylline 
are described as the mainstays of asthma therapy. In many 
emergency departments, the use of B-agonists has made 
susphrine obsolete. Use of metered-dose inhalers is gaining 
popularity as first-line therapy for discharged asthmatics, 
particularly with the development of newly designed ad- 
junctive devices that facilitate their use by younger chil- 
dren. Susphrine and theophylline are also recommended 
for infants with bronchiolitis who respond to epinephrine 
therapy. We have noted several cases of theophylline 
toxicity in young infants treated with theophylline for 
bronchiolitis; thus, we almost never use it on an outpatient 
basis in infants less than 6 months of age. 

Consideration of chlamydial infection in children being 
evaluated for either sexual abuse or gonorrheal infection 
is not discussed, although concern for this clinical problem 
is increasing in many emergency departments. 

Finally, a detailed management algorithm for children 
with suspected epiglottitis would have been helpful, serv- 
ing as a model for institutions that do not already have a 
protocol in place for dealing with this fulminant infection. 
Directing the practitioner to place an intravenous line in 
the “cooperative” patient with epiglottitis suggests that it 
is an acceptable practice to restrain the child or insist that 
she or he lie down. Moreover, the insistence on a lateral 
neck roentgenogram could cause unnecessary delay. in 
securing an adequate airway. I don’t consider it desirable 
to obtain the lateral neck roentgenogram in the child with 
probable epiglottitis (although many physicians will obtain 
one). Instead, I consider it to be most helpful in those 
situations where the primary diagnosis is croup but the 
possibility of epiglottitis hasn’t been ruled out. 

To focus on this book’s few problems, however, is really 
unfair. It’s a bit like criticizing an Olympic gold medalist 
for not simultaneously breaking the world record. In this 
new edition of Textbook of Pediatric Emergency Medicine, 
Fleisher and Ludwig have tackled an Olympian task and 
have come through with flying colors. Their book is a major 
achievement for which emergency department practition- 
ers will be extremely grateful. 


ELLEN F. Crain, MD, PHD 
Pediatric Emergency Services 
Albert Einstein College of Medicine 
Bronx Municipal Hospital Center 
Bronx, NY 10461 
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BABIES 


Having a baby is a time to take 
special care of yourself. When 
you're pregnant, everything | 
you eat and drink affects the 
‘child you are carrying. 


Drinking beer, wine or liquor 
may hurt your baby. Heavy 
drinking can result in serious 
permanent mental and physical 
birth defects. 


Alcohol is not something to be 
taken lightly during pregnancy. 
For baby’s sake... and 

yours. . . the safest choice is 
not to drink during pregnancy. 


For more information, write the | 


National Clearinghouse for - 


Alcohol Information, Box 2345, — 


Rockville, MD 20852. 


NIAAA NATIONAL INSTITUTE ON ALCOHOL ABUSE AND ALCOHOUSM 
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SOUTHEAST USA ~ 
(ACADEMIC PEDIATRICIAN) 


Teach medical students and 
family practice residents. Direct 
patient care and clinical research 
- interests required. Alabama 
State Medical License required. 
Should be board eligible or board 
certified. The University of Ala- 
bama is an Equal Opportunity 
Affirmative Action Employer. 
Send inquiries with C.V. to: 


. David C. Hefelfinger, M.D. 
Dept. of Pediatrics . 
700 University Blvd. East 
Tuscaloosa, AL 35401 
(205) 348-1304 


HOUSE BASED . 
_ PEDIATRICIANS (HBPs) 
Huntington Memorial Hospital of Pasadena, 
California, a major affiliate of the University of 
southern California School of Medicine, is 
seeking to hire four board eligible/certified 
pediatricians by July 1, 1989 to cover its 34- 
bed pediatric floor. These four house-based 


pediatricians (HBPs) will provide In-house cov- 
erage that traditionally would have been pro- 


vided by pediatric interns or residents. 
Founded in 1892, Huntington Memorial Hospital 


is a 606-bed non-profit medica! center that | 


serves the communities of the San Gabriel 
Valley of Los Angeles County. The total service 
area population of the San Gabriel Valley is 
approximately two million people. The Hospital! 
offers a tertiary Infertility Center, Perinatal 
High-Risk Unit, a Neonatal ICU and renowned 
ECMO Center, a comprehensive Pediatric Center 
and a Pediatric ICU. se 


The compensation is competitive with the HMOs 
or other salaried positions in the area: $70,000 


-annual salary; health insurance (medical, den- 


tal, vision); life insurance ($50,000.term life); 
accidental death & dismemberment ($50,000): 
paid 3-week vacation; and a $1000 annual 


_ CME fund. 


Those interested should send their CV and 
inquiries to Edgardo L. Arcinue, M.D., Head, 
Department of Pediatrics, 100 Congress Street, 
Pasadena, CA 91105; (818) 397-8688. 
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Immediate opportunity to associ- 
ate with five pediatricians in an 
accredited 70-doctor multispe- 
cialty group. Drawing area. of 
400,000. Modern hospital within 
five minutes of Clinic. Stimulating 
Big-10 university community of 
110,000 with superb cultural ad- 
vantages. Ideal for families. Med- 


ical school teaching affiliation if | 


desired. Excellent initial guaran- 
tee and fringes with early associ- 
ate status, subsequent income 
based exclusively on productivity. 
Subspecialty training in allergy 
desirable. Send CV to: 


Ronald H. Deering, Sr., M.D. 
Christie Clinic Association 
101 W. University 
Champaign, IL 61820 
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Articles 


Clinical and Bacteriologic Features of 
Chronic Sinusitis in Children 


David G. Tinkelman, MD, Howard J. Silk, MD 


è The clinical and bacteriologic as- 
pects of chronic sinusitis in childhood 
were studied. Of 35 children who under- 
went surgical procedures for chronic sl- 
nusitis, 22 had positive bacterlologic cul- 
tures of aspirates from the sinus. The 
most common organisms isolated were 
Haemophilus influenzae, Streptococcus 
pneumoniae, and Branhamelia catarrha- 
lis. Five of eight S pneumoniae strains 
were relatively resistant to penicillin and 
resistant to sulfamethoxazole-trimetho- 
prim. All of the B catarrhalis and 20% of the 
H influenzae organisms were B-lactamase 
positive. Overall, 14 of 28 of the bacteria 
were penicillin resistant. In addition, all 12 
children 2 years of age or younger had a 
positive bacterlal culture as compared 
with much lower rates in older children. 
Although the Incidence of § pneumoniae 
strains that are relatively resistant seems 
to be rising, to our knowledge we report 
the first description of these organisms as 
significant pathogens in chronic child- 
hood sinusitis. These results indicate that 
chronic, difficult to manage sinusitis in 
very young children is frequently bacterial 
in origin, especially if the patient is 2 years 
old or younger. In light of the frequent 
failure of antibiotic therapy and consider- 
ing the incidence of relatively resistant S 
pneumoniae strains, puncture of the sl- 
nus should be considered early in the 
course of chronic sinusitis to Isolate 
pathogenic organisms and determine ap- 
propriate antimicrobial therapy. 

{AJDC. 1989;143:938-941) 


uring the past several years, sinus- 
itis has been increasingly recog- 
nized in childhood. The studies of Wald 





For editorial comment see p 886. 





et al’* have shed new light on the clinical 
and bacteriologic aspects ofthis disease. 


Accepted for publication February 27, 1989. 

From the Department of Pediatrics, Allergy/Im- 
munology Section, Medical College of Georgia, 
Augusta. 

Reprint requests to The Atlanta Allergy Clinic, 
6667 Vernon Woods Dr, Suite A-30, Atlanta, GA 
303828 (Dr Silk). 


938 AJDC—Vol 143, August 1989 


Unlike the predominant organisms in 
acute sinusitis, which include Strepto- 
coccus pneumoniae, Haemophilus in- 


Sluenzae, and Brankamella catarrha- - 


lis,’ chronic sinusitis may yield 
anaerobic isolates." Despite multiple 
courses of antibiotics, chronic sinusitis 
is often unremitting, and patients fre- 
quently require referral to an otelaryn- 
gologist for surgical management. We 
undertook this study to evaluate the 
clinical and bacteriologie findings of 
chronic sinusitis in a group of children 
who underwent surgical procedures for 
this condition. 


PATIENTS AND METHODS 


The records of 116 consecutive children l 


who underwent surgical procedures for 
chronic sinusitis at four metropolitan Atlan- 
ta, Ga, hospitals during a 12-month period 
were reviewed. Charts were considered to 
be complete if they contained all of the follow- 
ing: complete medical records, including si- 
nus roentgenograms, aerobic and anaerobic 
cultures of sinus aspirates, antibiotic sensi- 


tivities, and complete records of antimicrobi- 


al therapy. Of the 116 patients, 77 were ex- 
cluded from evaluation as culture and 
sensitivity results were not obtained, and 4 
were excluded due to lack of sinus roentgeno- 
grams. Therefore, 35 patients were consid- 
ered eligible for evaluation. 

Clinical signs and symptoms of chronic si- 
nusitis included purulent nasal discharge, 
cough (often nocturnal), facial pain or swell- 
ing, sore throat, or headache that were pre- 
sent for greater than 30 days. 

Sinus rcentgenograms (anteroposterior, 
occipitomental, and lateral views) were ob- 
tained in ali patients and were reviewed by a 
radiologist at the time of presentation. The 
roentgenograms were interpreted either as 
normal or abnormal based on evidence of 
opacification, air-fluid levels, or a mucosal 
thickening of 5 mm or greater.’ 

. If there was no clinical improvement after 
therapy with antimicrobial agents and anti- 
histamines or decongestants, patients were 
considered treatment failures and were con- 


sidered candidates for surgical intervention. 
Treatment ccurses with antibiotics ranged 
from 10 to 21 days each. 

surgery was performed at one of four met- 
ropolitan Atlenta hospitals. All patients un- 
derwent irrigation and drainage of the maxil- 
lary sinuses; nasoantral windows were 
placed and adenoidectomy was performed as 
deemed appropriate by the individual 
otolaryngolog:st. 

Sinus aspiretes were obtained after swab- 
bing of the nasal mucosa with povidone- 
iodine solution, which was allowed to dry. 
The nasal wall was punctured in the area of 
the inferior turbinate, and the sinus was aspi- 
rated. If no secretions were obtained, the 
sinus was irrigated with 1 to 3 mL of nonbac- 
teriostatic saline and reaspirated. Air was 
evacuated from the syringe. The needle was 
removed, and the syringe was capped and 
transported to the microbiology laboratory 
where samples were plated within 30 min- 
utes of collection. 

Sinus aspirates were plated onto chocolate 
agar for aerobic culture and were plated onto 
prereduced anaerobic blood agar with kana- 
mycin sulfate and vancomycin hydrochloride 
for anaerobic growth. Three anaerobic plates 
were incubated in anaerobic jars and exam- 
ined at 48 and 96 hours. Bacterial isolates 
were identified by standard methods’ and 
were considered significant if at least 10° 
colony-forming units per milliliter were re- 
covered.’ Isolates were screened for penicil- 
lin sensitivity by the disk diffusion method 
using 1-pg oxacillin sodium disks on commer- 
cial agar (Mueller-Hinton) plus 5% sheep's 
blood.* Strains that showed an inhibition 
zone of 20 mm or less on the I-yg oxacillin 
disk were considered relatively resistant to 
penicillin.” Streins of H influenzae and B 
catarrhalis that were resistant to ampicillin 
were tested for B-lactamase production.” 
Antibiotic sensitivities were otherwise de- 
termined by the Kirby-Bauer method.’ 


RESULTS 


The medical records of 35 children 
were eligible for entry into the study. 
Males outnumbered females 26 to 9. The 
children ranged in age from 10 months 
to 16 years (mean + SD, 4.9+3.9 years). 
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Symptoms and Treatment 


The preponderant symptoms in these 
patients were purulent rhinorrhea, 
postnasal drip, or both oceurring in 27. 
Fourteen patients had a cough, often 
nocturnal, another 3 children had epi- 
sodes of wheezing, and 10 children had 
both drainage and coughing. All 35 chil- 
dren had roentgenographic evidence of 
sinusitis, 32 of 35 had complete opacifi- 
cation of atleast one maxillary sinus, 
and the remaining 3 children had sub- 
stantial mucosal thickening of 5 mm or 
greater. Four patients had pansinusitis. 
Isolated frontal sinus disease was not 
found. Eleven patients had a history 
and physical examination results com- 
patible with allergic rhinitis. The IgE 
levels and immunoglobulin values were 
not available for all patients. 

All children were receiving antimi- 
erobials at the time of their surgical 
procedures. Thirty children had at least 
two previous courses of different antibi- 


Table 1.—Number of Bacterial 
isolates and Penicillin Sensitivity 


No. of 
Peniciilin- 
Resistant 

Isolates 


No. of 


Organism Isolates 


Haemophilus 
influenzae 


Streptococcus 
pneumoniae 


Branhamella 
catarrhalis 


Staphylococcus 
aureus 


Group A 
Streptococcus 


Staphylococcus 
warneti 


Streptococcus 
sanguis 


Total 





otics, 14 had three courses, 7 had four 
different antibiotics, and 1 child re- 
ceived five different antibiotics. The 
most commonly used antibiotics, listed 
in order of decreasing frequency, were 
as follows: cefaclor, amoxicillin, sulfa- 
methoxazole-trimethoprim, amoxicil- 
lin—clavulanate, potassium, erythromy- 
cin ethylsuccinate, cephalexin, and 
doxycycline hyclate. The number of 
antibiotic courses before obtaining cul- 
tures did not correlate with vacterio- 
logic recovery. “ach antibiotic was used 
for 10 to 21 days at a time. 

All patients had irrigation and drain- 
age of their maxillary sinuses, 29 chil- 
dren also underwent placement of an- 
tral windows, and 10 patients under- 
went adenoidectomy as well. There 
were no surgical complications. ‘Twen- 
ty-two of 35 families reported clinical 
improvement <ollowing the procedure, 
and 13 reported no change. 


Bacteriologic Findings 


In this cohort, 28 bacterial isolates 
were recovered from 22 of 35 patients 
(Table 1). Nontypeable H influenzae 
and S pneumoniae were cultured most 
frequently (8 patients each), followed 
by B catarrhalis (4 patients), S aureus 
(3 patients), group A Streptococcus (8 
patients), Staphylococcus warner: (1 
patient), and Streptococcus sanguis (1 
patient). Two different organisms were 
recovered fram 4 children, and 1 child 
had 3 bacterial species recovered. Two 
of the 8 H infiuenzae isolates and all 4 B 
catarrhalis isolates were 8-lactamase 
positive. No anaerobic organisms were 
recovered. Five of the 8 strains of S 
pneumoniae isolated were relatively 
resistant to penicillin, with less than 
12 mm of diffusion on l-g oxacillin 
disks. All 5 were also resistant to sulfa- 
methoxazole-trimethoprim; in 1 patient 


‘the strain was resistant to gentamicin 


sulfate as well. All were sensitive to 
second- and third-generation cephalo- 
sporins, clindamycin hydrochloride, 
vancomycin, and chloramphenicol. Sen- 
sitivities to amoxicillin-clavulanate 
were not obtained (Table 2). Three of 
the patients with S pneumoniae strains 
relatively resistant to penicillin also had 
B-lactamase-negative H influenzae re- 
eovered from their sinuses; 1 patient 
had B catarrhalis recovered. All 5 chil- 
dren with relatively resistant S pneu- 
moniae strains had received a B-lactam 
drug before surgery and were younger 
than 3 years old. Overall, 14 of 28 of 
the isolates were resistant to the 
penicillins. 

There was a strong positive correla- 
tion between age and positive bacterial 
cultures. All 12 children who were 2 
years of age or younger had a positive 
culture compared with 7 of 12 children 
between 2 and 5 years of age and one 
fourth of the patients older than 10 
years (Table 3), The number of preoper- 
ative antibiotics did not differ between 
age groups and did not correlate with 
culture results. 


COMMENT 


Although acute sinusitis in children 
has become a well-recognized clinical 
problem, there remains a scarcity 
of data concerning chronic childhood 
sinusitis. 

In this group of children with chronic 
sinusitis, 22 of 35 had bacteria isolated 
from their paranasal sinuses compared 
with approximately 75% of children 
with acute sinusitis as reported in the 
literature.’ The bacteriologic character- 
istics of chronic sinusitis in this patient 
population are similar to those of acute 
infection, with H influenzae, S pneu- 
moniae, and B catarrhalis being recov- 
ered most frequently. A study by 


Table 2.—Sensitivities of Relatively Resistant Pneumococci* 


Sulfameth- 


Patient Oxaclllin 


*R indicates resistant; S, sensitive. 
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oxazole- 
Age, y Penicillin Sodium Ampicillin Trimethoprim Sulfate 


Gentamicin Erythromycin 


Ceftrlaxone Chloram- Vancomycin 


Ethylsuccinate Cefamandol Cefuroxime Sodium phenico! Hydrochloride 
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Table 3.— Positive Culture Rate by Age 


No. of Positive Cultures/ 


Age, y Total No. of Patients 


Brook* isolated anaerobic bacteria in 37 
of 40 children with chronic sinusitis. The 
results of our study could not confirm 
the prevalence of anaerobes as signifi- 
cant pathogens. However, differences 
in laboratory technique and antibiotic 
use at the time of surgery may have 
resulted in the lack of anaerobic recov- 
ery. Our patient population was also sig- 
nificantly younger than that of Brook’ 
`- (mean, 4.9 vs 11 years), whose patients 
were all older than 6 years. This age 
differential may also account for the dif- 
ferences seen in the bacteriologie char- 
acteristics of chronic sinusitis. Prelimi- 
nary data from Rachelefsky et al” 
isolated only one anaerobe from eight 
children with chronic sinusitis. Anaero- 
bie organisms, therefore, may not play 
as large a role in chronic childhood si- 
nusitis as previously thought. 

All 12 children 2 years old or younger 
had positive sinus cultures as compared 
with 22 of 35 children overall. This cor- 
relation was striking and, to our knowl- 
edge, has not been previously reported. 
Age was the only variable that corre- 
lated with a positive culture; clinical 
symptoms, white blood cell counts, and 
type and frequency of antibiotic therapy 
were not associated with a positive re- 
sult. Predisposing factors for sinusitis 
in children include obstruction of the 
sinus ostium secondary to upper respi- 
ratory tract infections, allergy, nasal 
polyps, immotile-cilia syndrome, immu- 
nodeficiency syndromes, and foreign 
bodies. In particular, the role of viral 
upper respiratory tract infections, al- 
lergy, and immune dysfunction may 
contribute to the high recovery rate of 


bacteria in those younger than 2 years. , 


Immunoglobulin levels and atopic sta- 
tus were not determined. for the major- 
ity of our patients, and therefore we 
cannot draw any conclusions as to 
whether these factors played a role in 
the age-associated culture results. 

The recovery of relatively resistant S 
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pneumoniae strains from five patients 
was of great interest. Prevalence rates 
of these strains may range as high as 3% 
to 16%'"” in the pediatric population, 
with nasopharyngeal carriage rates of 
14% to 49%”* in selected geographic pop- 
ulations. While episodes of pneumonia, 
meningitis, bacteremia, and otitis me- 
dia due to relatively resistant S pneu- 
moniae strains have been reported, +” 
to our knowledge this is the first demon- 
stration of the entity in association with 
chronic sinusitis in children. 

Because of the retrospective nature 


of this study, the relatively resistant 


strains of S pneumoniae were not avail- 
able for minimum inhibitory concentra- 
tions to be obtained. Although the mini- 
mum inhibitory concentration is the 
definitive method for determining peni- 
cillin resistance, all five pneumococcal 


_ Strains had inhibition zones of 12 mm or 


less on l-ug oxacillin disks, which is 
considered to be a highly selective 
screening method for determining re- 
sistance to penicillin, although it cannot 
distinguish between true penicillin re- 
sistance and relative penicillin resis- 
tance.” We cannot conclusively state 
that these were truly penicillin-resis- 
tant strains of S pneumoniae, and, 
therefore, are considering them to be 
relatively resistant. 

Pneumococci also seem to be increas- 
ingly resistant to sulfamethoxazole-tri- 
methoprim,”” and all five strains rela- 
tively resistant to penicillin were 
resistant to sulfamethoxazole-trimeth- 
oprim as well. As previously docu- 
mented,” all of the children in this 
cohort with strains relatively resistant 
to penicillin.were younger than 3 vears 
and had been treated with a B-lactam 
drug; four of five patients had also re- 
ceived sulfamethoxazole-trimethoprim. 
Thus, previous therapy with a B-lactam 
antibiotic or sulfamethoxazole-trimeth- 
oprim presumably selects for the rela- 


tively resistant pneumococci, particu- ` 


larly in reas such as the paranasal 
sinuses, where there is relatively poor 
penetration of the penicillin antibiot- 
ics. ™" Age also seems to be a risk factor 
for infection with strains relatively re- 
sistant to penicillin, possibly caused by 
the increased rate of pneumococcal in- 
fection in young children as well as their 
relative inability to mount a humoral 
response to polysaccharide antigens. 


Retrospective studies have limita- 
tions. The exclusion of 77 of 116 patients 
from this study was necessary since cul- 
ture and sensitivities were not obtained 
on the sinus aspirates. However, the 35 
patients studied do not differ in age or 
clinical symptoms from those excluded. 
Although the sample size is small, it is 
similar to that of other studies of child- 
hood sinusitis.** Nevertheless, these 
data must be considered preliminary, 
with prospective follow-up studies nec- 
essary for confirmation. 

Because of the differences in antibio- 
tic sensitivities between different 
strains of relatively resistant S pneu- 
momae and the preliminary nature of 
our data, one needs to be cautious with 
therapeutic recommendations. Cefaclor 
has been shown to be less effective than 
other cephalosporins for use against 
these strains,” which is supported by 
our study, in which cefaclor was the 
most widely prescribed antibiotic, al- 
though it did not seem to alter the bacte- 
riologic recovery of relatively resistant 
strains of S pneumoniae or to change 
the clinical findings. Other cephalospo- 
rins such as cefuroxime or ceftriaxone 
sodium may be more effective in eradi- 
cating these infections,” and our data 
support this as well (Table 2). As peni- 
cillin resistance in pneumococci is 
caused by alterations in penicillin-bind- 
ing proteins” rather than B-lactamase 
activity, treatment with amoxicillin- 
clavulanate potassium would not seem 
to be an effective antimicrobial for rela- 
tively resistant strains, although sensi- 
tivities were not obtained to confirm 
this theory. Other alternate antibiotics 
may include erythromycin, chloram- 
phenicol palmitate, and vancomycin. 

The standard course of therapy for 
sinusitis is 10 to 14 days, although some 
authors now recommend a 21- to 28-day 
course. The beneficial use of antihista- 
mines and decongestants has also not 
been sufficiently documented. 

In light of the increasing incidence of 
relatively resistant strains of S pneu- 
moniae and the high rate of bacteriolog- 
ic recovery in young children with 
chronic sinusitis, these preliminary 
data indicate that diagnostic sinus punc- 
ture should be considered early in the 
course of chronic sinusitis to isolate 
pathogenic organisms and to select ap- 
propriate antirnicrobial therapy. Pro- 
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spective studies are needed to investi- 
gate this issue further, as well as the 
role of allergy and possible immune dys- 
function in children with chronic sinus 
disease. 


We thank Ramon Franco, MD, Wiley Parker, 
MD, and Ramie Tritt, MD, for giving us access to 
their patient records. Mandy Carroll helped with 
data collection and enzry. 
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Sex Steroids Do Not Influence Somatic Growth in Childhood 


Susana P. Campos, MD, Margaret H. MacGillivray, MD 


è The influence of sex steroids on so- 
matic growth during childhood was evalu- 
ated by reviewing linear growth character- 
istics of 18 agonadal patients with normal 
sex chromosomes. None of the helghts 
throughout childhood and before the on- 
set of sex steroid therapy were below 2 
SDs of the mean. Based on the normal z 
scores of these patients, we concluded 
that somatic growth throughout the child- 
hood and prepubertal years is not sex- 
steroid dependent. — 

(AJDC. 1989;143:942-943) 


revious studies have evaluated the 

growth-promoting effects of andro- 
gens, estrogens, and/or growth hor- 
mone treatment in girls with Turner 
syndrome. Recently, the efficacy of low 
doses of estradiol was assessed in pa- 
tients with Turner syndrome who were 
as young as 5 years of age.’ Estrogen 
treatment of these young girls was 
based on clinical observations that 
linked the growth spurt of girls with 
normal karyotype to small increments in 
estrogen production during early pu- 
berty arid to the assumption that estro- 
gen deficiency in girls with Turner syn- 
drome might play a role in their growth 
deceleration during childhood. 

We examined the influence of sex ste- 
roids on somatic growth during child- 
hood by evaluating the linear growth 
characteristics of 18 anatomically or 
functionally agonadal patients with nor- 
mal sex chromosomes. Based on their 
growth patterns, we concluded that so- 
matic growth throughout the childhood 
and prepubertal years is not dependent 
on gonadal estrogens or androgens. 


PATIENTS AND METHODS 


The linear growth charts of 18 anatomical- 
ly or functionally agonadal patients with 
_ structurally normal sex chromosomes were 
reviewed. Each patient’s assigned sex, clini- 
cal diagnosis, karyotype, age at laparotomy 
and/or gonadectomy, gonadotropin levels, 
age, and height in SD scores (z scores) at the 
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onset of sex steroid replacement are given in 


the Table. The various causes of agonadism 


included gonadal agenesis, gonadal dysgene- 
sis, varishing testes syndrome, surgical go- 
nadectomy in infancy for intersex problems, 
gonada! destruction from radiation and che- 
motherapy for primary malignancy, and bio- 
synthetic defect in sex steroid production 
(17a-hydroxylase deficiency). The agonadal 
state was confirmed in infancy and early 
childhood by exploratory laparotomy, low 
plasma sex steroid concentrations, and/or el- 
evated plasma gonadotropin levels. 

In four patients (patients 3, 5, 9, and 12), 
the agonadal state was confirmed after surgi- 
cal exploration at a relatively advanced age 
(15 years 7 months, 15 years 3 months, 14 
years 6 months, and 10 years, respectively). 
Patient 3 was referred at age 18 years for 
delayed adolescence. The plasma follicle- 
stimulating hormone (FSH) level exceeded 
50 IU/L {normal, <10 IU/L). Plasma lutein- 
izing hormone (LH) level was 25.1 IU/L (nor- 
mal, 2 to 6 IU/L), and her vaginal smear 
showed no estrogen effect. Streak gonads 
were removed at the time of laparotomy. 
Patient & was first seen at age 15 years 6 
months for delayed sexual development. The 
plasma gonadotropin level was elevated 
(FSH, 47.7 IU/L; LH, 12.9 IU/L), and there 
was no estrogen effect on vaginal smear. On 
laparoscopy, one gonad was absent and the 
other was atrophic. Patient 9 was evaluated 
at 8 montas of age for micropenis and small, 
soft, retractile testes. He was not available 
for follow-up and returned at age 14 years 10 
months after having undergone bilateral in- 


guinal exploration, bilateral orchidopexy, 


and insertion of testicular prostheses. Histo- 
pathologie evaluation revealed atrophic tes- 
tes. Plasma FSH level was less than 1.0 
IU/L, LH level was 6.6 IU/L, and testoster- 
one level was 1.6 nmol/L (normal adult male 
level, 140 to 28.0 nmol/L). A gonadotropin- 
releasing hormone test revealed gonadotro- 
pin deficiency. Patient 12 presented at age 15 
years 1 month with micropenis and unde- 
scended testes. He had undergone abdomi- 
nal and inguinal exploration at age 10 years 
and no gonads were found. Plasma FSH level 
was 46 IU/L, plasma LH level was 21.0 IU/L, 
and serum testosterone level was 0.8 nmol/L. 
_ Patients 4 and 9 were unusual in that they 
had atrophic testes and severe gonadotropin 
deficiency. Patient 4 had severe micropenis 
with palpable erectile tissue being only 4 to 
5 mim. She underwent bilateral gonadectomy 
and female sex reassignment at age 1 year 3 
months. The plasma FSH level was 2.0 IU/L 
and LH level was 1.0 IU/L before sex steroid 


replacement. Patient 9 -was discussed previ- 
ously. They are included in this study be- 
cause they had nonfunctional gonads and ab- 
sence of sax steroids. They are not 
representative of the usual patients with go- 
nadotropin deficiency whose testes are re- 
sponsive to gonadotropin replacement. 

Twelve patients were raised as females: 
seven of these had a 46,XY karyotype and 
five had a normal 46, XX karyotype. Absence 
of sex steroids in these patients was con- 
firmed by either low plasma estradiol level 
(<73.4 pmol/L) and/or absence of estrogen 
effect on vaginal mucosal smears. The six 
phenotypic males all had a normal 46,XY 
karyotype and low plasma testosterone lev- 
els (0.4 to 1.6 nmol/L) associated with either 
documented vanishing testes syndrome or 
atrophic testes. Five of the patients (patients 
1, 2, 12, 15, and 18) had the syndrome of 
vanishing testes. All these individuals had a 
small but normally formed penis and empty 
scrotal sacs. +levated gonadotropin levels 
and very low gonadal steroids were mea- 
sured before replacement treatment, mak- 
ing a human chorionic gonadotropin stimula- 
tion test unnecessary. Nevertheless, 
patients 2, 15, and 18 had had a human chori- 
onic gonadotropin stimulation test done, 
which showed no rise in plasma testosterone 
level. 

The age range at onset of sex steroid re- 
placement was 11 years 5 months to 15 years 
8 months; none of the patients had received 
sex steroid treatment before starting re- 
placement therapy. We chose to evaluate the 
growth of our patients on the basis of their 
sex of rearing because somatic growth dur- 
ing childhood does not appear to be depen- 
dent on genetic sex; the Figure illustrates 
that the growth curves of boys and girls are 
almost identical during this period. 


RESULTS 


None of the 18 patients had heights 
and growth percentiles that were below 
2 SDs of the mean for normal children 
(Figure). The z scores at initiation of sex 
steroid therapy ranged from —1.22 to 
2.06 (Table). Sex steroid replacement 
was begun at a chronologic age compati- 
ble with normal puberty and resulted in 
the expected physiologic growth spurt 
(Figure). Historical information on pa- 
rental heights was available in 7 of 11 
adult patients. The final adult heights of 
these patients closely approximated or 
exceeded the midparental height. 
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Clinical Data on 18 Agonadal Children 





Patlent/Sex of 


Plasma FSH/LH 
at Onset of 
Sex Steroid 


Age at 
Gonadectomy/ 


Height in SD Units 
(z Score) at Onset 
of Sex Steroid 


Age at 
Onset of 
Sex Sterold 








Assignment 


Diagnosis 
Vanishing testis syndrome 
Vanishing testis syndrome 
Streak gonads 
Testicular agenesis 
Dysgenaetic gonad 
Androgen insensitivity 


Neuroblastoma status post 
chemotherapy and radiation therapy 


Agenesis of the penis 


Atrophic testes 


17 a-hydroxylase deficiency 
17 a-hydroxylase deficiency 
Vanishing testis syndrome 
Testicular dysgenesis 


Wilms’ tumor status post 
chemotherapy and radiation therapy 


Vanishing testis syndrome 
Probable androgen insensitivity 
Androgen insensitivity 
Vanishing testis syndrome 


Karyotype Laparotomy” 


Therapy, lU/L+ 


50/6.6 
58.1/9.3 
50/25.1 
2.0/1.0 
47.7/12.9 
22.9/7.8 
76/74 


32.7/6.9 
1.0/6.6 
50/24 
46/21 


46.2/21,2 


34,6/9.2 
43/9.3 

83.7/21.9 
57/13.5 


Therapy 
11y7 mo 
11 y 8 mo 
15y 3mo 
t2 y 4mo 
15y 8mo 
2y 
11y11 mo 


11 y 6 mo 
t5 y1 mo 
13y 8mo 
13y 9mo 
15 y7 mo 
11 y ê mo 
15 y 9 mo 


13 y 3 mo 
11y4mo 
11 y11mo 
12y11mo 


Therapy 





*Absence of gonads was established at laparotomy in patients 1, 12, 15, and 18. 
TNormal follicte-stimulating hormone (FSH) level is less than 10 IU/L and normal luteinizing hormone (LH) level is 2 to 6 IU/L. 


COMMENT 

The normal linear growth patterns 
observed in our agonadal children sug- 
gest that gonadal steroids do not influ- 
ence somatie growth during childhood. 
Although the agonadal state was docu- 
mented at a relatively advanced stage in 
four of the patients (patients 3, 5, 9, and 
12), the pathologie examination of their 
gonads indicated that they had congeni- 
tally nonfunctional gonads. Two of the 
patients (patients 10 and 11) had a total 
lack of gonadal steroids due to a congen- 
ital 17a-hydroxylase deficiency. The re- 
mainder of the patients had gonadecto- 
my performed in their early childhood 
years. A 

All5 patients who were started on sex 
steroid therapy at 15 years of age or 
later had a slightly negative z score. 
Only 3 of the 18 remaining patients in 
whom steroid therapy was initiated be- 
tween ages 11 to 13 years had negative z 
scores. Although it appears that age at 
initiation of sex steroid therapy influ- 
ences the z score, no patient regardless 
of the age of onset of sex steroid replace- 
ment had a z score that was below 2 SDs 
of the mean. 

Based on these observations, it is 
highly unlikely that estrogen defi- 
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Height, cm 


=a Male 
==0=Female 





2 4 6 8 10 
Age, y 
All available heights of phenotypic male and 
female patients plotted on the normal growth 
percentiles (5th, 50th, 95th) for male and fe- 
male patients. 


12 14 16 18 


ciency is responsible for the childhood 
growth failure of girls with Turner 
syndrome. More likely, loss of growth- 
regulating genes on the short arm of the 
X chromosome (Xp) and possibly an in- 
born difference in skeletal growth are 
etiologic factors. 


Estrogen treatment in girls with 
Turner syndrome has been initiated at 
an increasingly young age.’” Previous 
studies suggest that the growth- 
promoting effects of estrogen therapy 
in Turner syndrome are not sustained 
beyond 12 to 24 months,“ and long-term 
adverse effects of estrogen on bone mat- 
uration and adult height have been re- 
ported in these patients.” Since sex ste- 
roids do not play a role in somatie 
growth during the first decade of life, 
we recommend that estrogen treatment 
of girls with Turner syndrome be initiat- 
ed at a chronological age that is compati- 
ble with onset of normal puberty. 
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Increased Phagocytic Cell Chemiluminescence 
‘in Patients With Cystic Fibrosis 


Robert L. Roberts, MD, PhD, E. Richard Stiehm, MD 


è The oxidative burst of polymorpho- 
nuclear cells and monocytes from 
patients with cystic fibrosis as measured 
by luminol-enhanced chemilumines- 
cence was examined after In vitro activa- 
tlon of the cells. All patients were outpa- 
tlents at the time of the assays; thelr 
median age was 25.5 years (range, 12 to 33 
years) and normal controls were young 
healthy adults. Stimulation of polymor- 
phonuclear cells with phorbol myristate 
acetate, the chemotactic peptide N-for- 
myl-methionyi-ieucy!i-phenyialanine, and 
the calcium ionophore A23187 resulted in 
significantly greater chemiluminescence 
responses from the cells of patients than 
from the controli cells. The monocyte re- 
sponse of patients to opsonized zymosan 
was also greater than that of controls. 
Thus, phagocytic cells from adolescents 
and young adults with cystic fibrosis have 
a greater chemiluminescence response to 
a variety of stimull, This may result In tis- 
sue damage in the lungs of these patlents 
and thus make them more susceptible to 
pulmonary infections. 

(AJDC. 1989;143:944-950) 


ulmonary infections account for the 

tnajority of deaths in cystic fibrosis 
(CF), but patients with CF have little 
difficulty containing infections outside 
the respiratory tract. The ability to 
mount normal systemic immune re- 
sponses suggests that the respiratory 
host defense mechanisms of patients 
with CF may be defective, evidenced by 
continued colonization of bacteria in the 
lungs despite antibiotic therapy. 

Phagocytic cells, alveolar macro- 
phages, and polymorphonuclear leuko- 


cytes (PMNs) in the normal lung are 
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able to prevent the colonization of bacte- 
ria that enter the lower airways. These 
phagocytic cells are present in large 
numbers in the lungs of patients with 
CF,’ thus making a chemotactic defect 
an unlikely cause for their increased sus- 
ceptibility. After the bacteria have been 
opsonized and ingested, they are killed 
by the release into the phagolysosome of 


‘reactive oxygen intermediates (ROIs), 


proteolytic enzymes, and other antimi- 
erobial agents from the phagocyte. 
These ROIs and proteolytic enzymes 
from the phagocyte may also injure host 
tissues, which has been documented to 
occur in adult respiratory distress syn- 
drome?” and in experimental models of 
inflammatory lung disease.** 

Fick et al" have shown that immuno- 
globulins specific for Pseudomonas aer- 
uginosa are present in the bronchoal- 
veolar lavage fluid of patients with CF, 
However, up to 80% of the IgG Pseudo- 
monas antibody in the bronchoalveolar 
lavage of patients with CF had been 
degraded into Fab and Fc fragments, 
which inhibit phagocytosis of the bacte- 
ria by pulmonary alveolar macro- 
phages. Fragmentation of immunoglob- 
ulin molecules may be promoted by the 
release of proteolytic enzymes and ROIs 
from phagocytic cells. ”™ Thus, in- 
creased phagocytic cell activity in the 
lungs may damage protective antibodies 
and allow bacterial colonization to oceur. 

In the present study, PMNs and 
monocytes from patients with CF were 
studied for their ability to release ROIs 
as measured by chemiluminescence. 
The effects of extracellular calcium on 
these responses were also examined. 
The phagocytic cells of patients with CF 
were found to have significantly in- 
creased chemiluminescence activity for 
all stimuli tested compared with age- 
matched controls in the presence or ab- 
sence of extracellular calcium. The ex- 
cessive release of ROIs from the 


phagocytic cells of patients with CF may 
impair local host defenses in the lungs 
and result in pulmonary infections. 


MATERIALS AND METHODS 
Patient Population 


Patients with CF were identified from 
among the outpatient population treated at 
the Cystic Fibrosis Center at UCLA in ac- 
cordance with the University of California 
Human Subjects Protection Committee. The 
majority of the patients treated at this clinic 
are older adolescents and young adults. The 
total study population had a median age of 
25.5 years and a mean age (+SEM) of 
23.6 + 1.8 years with a range of 12 to 33 years. 
All patients had positive sputum cultures for 
P aeruginosa and the results of their pulmo- 
nary function tests, complete blood cell 
counts, and erythrocyte sedimentation rates 
were recorded. Mcst of the patients were 
receiving some form of oral or inhaled antibi- 
otic at the time of the assay. Patients who 
were severely ill and who required hospital- 
ization were not included in the study popula- 
tion. Normal volunteers were in good health 
and had an age range of 21 to 38 years. 


Materials 


All reagents were obtained from Sigma 
Chemical Co, St Louis, Mo, except for poly- 
vinylpyrrolidone-treated silica (Percoll, 
Pharmacia Fine Chemicials, Piscataway, 
NJ) and 5-amino 2,3 dihydro 1,4 phthalazine- 
dione (luminol, Eastman Kodak, Rochester, 
NY). , 

All water-insoluble compounds were dis- 
solved in dimethyl sulfoxide to make appro- 
priate stock solutions so that the final concen- 
tration of dimethyl sulfoxide in the reaction 
mixtures was 0.01% or less, a concentration 
not found to affect any of the assays per- 
formed or the viability of cells as measured 
by trypan blue dye exclusion or lactate dehy- 
drogenase release. 

Opsonized zymosan was prepared by incu- 
bating zymosan particles in fresh normal hu- 
man serum (15 mg/mL) for 30 minutes at 
37°C in a rocking water bath followed by 
washing in phosthate-buffered saline solu- 
tion and then resuspending in HEPES 
buffer. 
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Buffer solutions were prepared by using 
Hanks balanced saline solution, which in- 
cludes 1.6 mmol of calcium chloride, 0.2 mmol 
of magnesium sulfate, 0.1 mmol of magne- 
sium chloride, and 11 mmol of glucose, and 
buffered with 10 mmol of HEPES adjusted to 
pH 7.35. In some experiments, calcium and 
magnesium were omitted from the buffer. 


Separation of PMNs 


Peripheral blood obtained from normal 
volunteers and patients by venipuncture was 
anticoagulated with ethylenediamine tetra- 
acetic acid ((EDTA]; 0.8% final concentra- 
tion). The PMNs from both the control and 
the patient were separated simultaneously 
on discontinuous Percoll gradients.“ The 
Percoll gradients were prepared by diluting 
Percoll with a density of 1.180 (referred to as 
100%) with concentrated (x 10) phosphate- 
buffered saline solution to obtain an osmolar- 
ity of 310 to 8320 mOsm/kg and then further 
diluting with x1 phosphate-buffered saline 
solution to obtain Percoll concentrations of 
62.5% and 75%. A 3-mL volume of the 62.5% 
solution was placed in a 15-mL conical tube 
(Falcon 2095, Oxnard, Calif), and then 3 mL 
of the 75% Percoll was layered below the 
62.5% layer by means of a narrow catheter 
placed at the bottom of the tube. Whole blood 
(4 mL) that had been diluted 50% with x1 
` phosphate-buffered saline solution was then 
layered over the Percoll gradient. The tubes 
were centrifuged at 1500 rpm (400g) at 22°C 
for 25 minutes, resulting in the formation of 
one band of leukocytes above the 62.5% layer 
(band I) and another between the 62.5% and 
75% layers (band II), Band II was composed 
predominantly of neutrophils (96% to 99%), 
with the remainder of cells being eosinophils 
(1% to 4%) or lymphocytes (0% to 1%). The 
erythrocytes pelleted to the bottom of the 
tube, and hypotonie lysis was required to 
remove residual erythrocytes from band IT. 
The cells were washed twice in phosphate- 
buffered saline solution and stained with 
Wright’s stain to identify different cell types. 


Separation of Monocytes 


Separation of monocyte populations also 
employed Percoll gradients. Whole blood 
from normal volunteers and patients was an- 
ticoagulated with EDTA, diluted 50% with 
phosphate-buffered saline solution, and con- 
centrated (x10) phosphate-buffered saline 
solution was added to increase the osmolarity 
by 60 mEq, which preferentially increased 
lymphocyte density.” 

The blood was incubated at 37°C for 30 
minutes to increase the density of the lym- 
phocytes and thus allow for their separation 
from monocytes. The blood was then layered 
over isotonic Percoll (48%) in a 15-mL conical 
tube. The tubes were spun at 1500 rpm for 25 
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CF PMN 


Control PMN 





Control PMN 


Fig 1.—Luminometer tracings of chemiluminescence response of polymorphonuclear leuko- 


cytes (PMNs) from controls and patients with c cy 


stic fibrosis (CF) in response to N - formyl - 


methiony] - leucyl - phenylalanine (FMLP) (10 “mol/L.). The cells were tested in the presence 
(left) and absence (right) of extracellular calcium. There was a 10-minute preincubation at 37°C 
with cytochalasin B (5 mg/L) before adding FMLP. There was no detectable chemiluminescence 
response before stimulation at th.s luminol concentration at these luminometer settings (full 


scale, 10 mV), 


minutes at 22°C, and the resulting cell layer 
above the Percoll was collected and washed 
twice in phosphate-buffered saline solution. 
The ceils were 90.0% + 1.0% esterase posi- 
tive, and 85.8% +83.8% were monocytes by 
Wright staining. The remainder of the cells 
were lymphocytes and less than 1.0% neutro- 
phils. The yield of recovered monocytes was 
greater than 6C%. 


Chemiluminescence 


Assays for chemiluminescence were done 
on the LKB 1250 luminometer (LKB-Wallae, 
Turku, Finland) at 37°C with full scale repre- 
senting 10 mV. Cells (10°) were suspended in 
1 mL of HEPES buffer containing calcium, 
magnesium (unless otherwise stated), and 
luminol (10~*mol/L for PMNs and 10 ‘mol/L. 
for monocytes). Preliminary experiments 
had shown that this cell concentration 
(10°/mL) gives maximal chemi_uminescence 
response per cell. Cells were incubated for 10 
minutes at 87°C before adding any stimuli, 
The peak (or peaks for biphasic responses) 


was recorded in millivolts, and the time to 


reach the peak was also noted. 
Statistical Analysis 


A Student ¢ test (two-tailed, paired) was 
used to compare the means (+ SEMs) of dif- 
ferent variables. 


RESULTS 
PMN Chemiluminescence 


Typical tracings of the chemilumi- 
nescence responses of PMNs in normal 
controls and in patients with CF to 
the chemotactic peptide N-formyl- 
methionyl - leucyl - phenylalanine 
(FMLP)(10-*mol/L), both in the pres- 
ence and absence of extracellular calci- 
um as recorded by the luminometer, are 
shown in Fig 1. All of the cells had been 
preincubated in cytochalasin B (5 
mg/L), which greatly enhances the che- 


. miluminescence response to FMLP. 


The PMNs in normal controls and pa- 
tients with CF in the presence or ab- 
sence of calcium display a biphasic re- 
sponse to FMLP with a rapid first peak 
that is reached in 40 to 60 seconds, fol- 


lowed by a later second peak at 4 to 6 


minutes. It is also apparent that there is 
a greater decrease in the first peak of 
normal PMNs than in PMNs of patients 
with CF when calcium is absent. 

Figure 2 (left) compares both the first 
and second mean peak chemilumines- 
cence responses to FMLP for PMNs 
from controls and patients (n = 16 deter- 
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Fig 2.—Mean peak chemiluminescence responses of polymorphonuclear leukocytes (PMNs) from 
controis and from patients with cystic fibrosis (CF) to N-formyl-methionyl-leucyl-phenylalanine (FMLP) 
(10°°mol/L) in the presence (left) and absence (right) of extracellular calcium. The cells had been 
preincubated in cytochalasin B (5 mg/L) for 10 minutes at 37°C addition of N-formyl-methionyl-leucyl- 
phenylalanine. See Fig 1 and text for explanation of how first and second peaks are defined. 
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With Calcium Without Calcium 


Fig 3.—Mean chemiluminescence peak re- 
sponses of polymorphonuclear leukocytes 
(PMNs) frorn controls and patients with cystic 
fibrosis (CF) to the calcium ioriophore 
A23187 (tO~°mol/L) in the presence and 
absence of extracellular calcium. The cells 
had been preincubated in cytochalasin B 
(5 mg/L) for 10 minutes at 37°C before 
A23187 was added. The luminol concentra- 
tion was increased to 10~*mol/L (x10) in 
celis tested in the absence of calcium due to 
their decreased chemiluminescence re- 
sponse. 


minations with two patients repeated 
on different days). The cells had been 
preincubated in cytochalasin B with cal- 
cium (1.6 mmol) present. No difference 
between PMN responses of normal con- 
trols and of patients with CF for the 
first peak was noted (7.77+1.49 mV for 
controls; 8.45+2.16 mV for patients 
with CF), but the second peak of levels 
of PMNs from patients with CF 
(3.04+0.48 mV) was significantly 
greater (P<.005) than that of the PMNs 
of normal controls (1.61+0.26 mV). 
There was no difference between PMN 
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responses of normal controls and pa- 
tients with CF in the time required to 
reach the second peak (5.00 +0.29 min- 
utes for normal controls; 5.03+0.27 
minutes for patients with CF). 

Figure 2 (right) compares the peak 
chemiluminescence responses of PMNs 
from normal controls and in patients 
with CF in the absence of extracellular 
calcium (n=21 with two patients re- 
peated on different days). The first 
peak, reflecting activation at the mem- 
brane binding level,” is decreased by 
the absence of calcium for both the nor- 
mal and patient PMNs, but the patient 
response (6.10+1.09 mV) was greater 
than that of controls (8.88 +0.68 mV; 
P<.05). The second chemiluminescence 
peak in response to FMLP represents 
intracellular activity and is myeloperox- 
idase dependent.” The absence of calci- 
um did not decrease the magnitude of 
the second peak and actually increased 
the difference between the responses of 
patients with CF and normal controls 
(8.70 +0.48 mV for patients with CF; 
1.61+0.21 mV for normal controls; 
P<.001). Similar results to those per- 
formed in the absence of calcium are 
obtained if EDTA (1 mmol) is present 
(not shown), indicating that little extra- 
eellular calcium is available to the cells. 
Altering the magnesium concentration 
did not produce any additional differ- 
ences in chemiluminescence responses 
of PMNs from normal controls and pa- 


tients with CF. 


Stimulation of PMNs with the calci- 
um ionophore A23187 produces a single 
chemilumineszence peak, and results 
for patients and controls are shown in 
Fig 3 (n=16 with three patients tested 
on different days). The cells had been 
preincubated in cytochalasin B (5 
g/mL), which enhances the response 
to the ionophore. The peak chemilumi- 
nescence responses of PMNs in patients 
with CF were greater than that of the 
controls in either the presence 
(4.21+0.68 mY for patients with CF; 
1.85 mV + 0.38 mV for normal controls; 
P<.005) or absence (1.21 + 0:42 mV for 
patients with CF; 0.40+0.18 mV for 
normal controls; P<.01) of calcium. The 
time required to reach the peak re- 
sponse to A23187 was not different for 
PMNs from normal controls and from 
patients with CF (2.53+0.51 minutes 
for normal controls; 3.18 + 0.70 minutes 
for patients with CF). 

The chemiluminescence response of 
normal and patient PMNs to phorbol 
myristate acetate (20 ng/mL) was also 
tested. These calls were tested in the 
presence of calcium although phorbol 
myristate acetate directly activates 
protein kinase C and is not strictly de- 
pendent on extracellular calcium.” The 
peak response was 10.2+2.2 mV for the 
normal PMNs and 15.2+1.9 mV for the 
patient PMNs (P<.001; n=28 with 
three patients tested on different days). 
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The time required to reach the peak 
response to phorbol myristate acetate 
was not different for PMNs from normal 
controls and patients with CF 
(4.85+0.382 minutes for normal con- 
trols; 4.94+0.34 minutes for patients 
with CF). The results of these chemilu- 
minescence experiments are summa- 
rized in Table 1. 


Monocyte Chemiluminescence 


Monocytes in normal controls and in 
patients with CF were stimulated with 
serum-opsonized zymosan in the pres- 
ence or absence of calcium (Fig 4). The 
chemiluminescence response of mono- 
cytes is similar to that of PMNs to 
FMLP in that there is a rapid first peak 
reached within 49 to 60 seconds followed 
by a second peak or plateau at 4 to 6 
minutes. In the absence of calcium (Fig 
4), the first peak is barely detectable for 
normal monocytes. The first peak is also 
diminished in the patient monocytes in 
the absence of calcium but is still promi- 
nent compared with the tracings of nor- 
mal monocytes. 

Figure 5 shows the peak chemilumi- 
nescence responses for both the first 
and second peaks for the monocytes of 
normal controls and of patients with CF 
in the presence (left) and absence (right) 
of extracellular calcium (n= 9), The pa- 
tient monocyte response in the presence 


of calcium was greater than that. of nor- 
mal monocytes for both the first peak 
(3.91+0.97 mV for normal controls; 
12.28+2.8 mV for patients with CF; 
P<.005) and the second peak 
(2.20+0.46 mV for normal controls; 
6.20+1.22 mV for patients with CP; 
P<.005), The chemiluminescence re- 
sponses for monocytes of normal con- 
trols and patients with CF were lower in 
the absence of calcium, but the rélative 
differences for both the first peak 
(0.29+0.07 mV for normal controls; 
1.89+0.42 mV for patients with CF; 
P<.005) and the second peak 













Table 1.—Peak Chemiluminescence Responses of Polymorphonuclear Leukocytes* 


Stimull | Normal Controls, mV Patients With CF, mV P 

FMLP with calciumt 

First peak 7.77+1.49 8.49+2,16 NS 

Second peak 1.61+0.26 3.04 + 0.48 <.005 
FMLP without calciumt 

First peak 3.83 + 0.68 6.10+1.09 <.05 

Second peak 1.61+0.21 3.70 +0.43 <.001 
Calcium ionophoret 

With calcium 1.85+0.38 4.21 +0.68 <.005 

Without calcium 0.40+0.18 1.21+0.42 <.01 
PMA with calcium 10.2422 15.2+1.9 <,001 


(1.88+0.52 mV for normal controls; 
4.45+1.09 mV for patients with CF; 
P<.01) were greater. 


COMMENT 


The PMNs and monocytes from 
patients with CF released greater 
amounts of ROI as measured by chemi- 
luminescence after stimulation with a 
variety of agents. Other investigators 
have also examined the oxidative poten- 
tial of phagocytes from patients with 
CF, as noted in Table 2. Graft et al” 
compared the chemiluminescence re- 
sponse to zymosan of PMNs from nor- 













*Results are given as mean + SEM. CF indicates cystic fibrosis; FMLP, N-formyl-methionyl-leucyl- 
phenylalanine; PVA, phorbol myristate acetate; and NS, not significant. 
tCells had beer preincubated in cytochalasin B (5 mg/L). 


Fig 4.—Luminometer tracings of chemiluminescence response of monocytes from controls and patients 
with cystic fibrosis (CF) to serum opsonized zymosan in the presence and absence of extracellular 
calcium. Calcium (1.6 mmoL) was added to ceils after peak response in absence of calcium had been 


reached. 
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Fig 5.—Mean peak chemiluminescence responses of monocytes from controls and patients with cystic 
fibrosis (CF) to opsonized zymosan in the presence (left) and absence (right) of extracellular calcium. The 
cells had been preincubated at 37°C for 10 minutes before zymosan was added. See Fig 4 and text for 
explanation of how first and second peaks are defined. 


Table 2.—Comparison of Studies Examining Chemiluminescence Response 
of Leukocytes From Patients With CF* 


Age of General 
Study Patients, y Cell Type Methodt Responsest 


Graft et al, 1982 15.3+2.8 PMNs 


Regelman et al, 1986 2-40§ 


Kemp et al,?* 1986 15.2+3.8 PMNs 


Present study 23.6+3.1 


cells. 


Monocytes 


PMNs and 
monocytes 


*Results are given as mean + SEM. CF indicates cystic fibrosis; PMNs, polymorphonuclear leukocyte 


Normal to 
increased 


Luminol 


Normal to 
increased 


Decreased to 
normal 


Increased 


Lurminol 


Native 
cremiluminescence 


Lurminol 





tMethod indicates methods for chemiluminescence assay, all of which were done at 37°C. 
Patient with CF vs normal controls, See text for explanation. 
§Values are given as range; means were not available. 


mal controls with that in adolescents 
with CF (mean age, 15.8+2.8 years) 
and found no difference in the height of 
the peak response. However, the peak 
response was reached more rapidly in 
the patients with CE. The authors con- 
cluded that PMNs were in a “primed” 
state in CF and did find a correlation 
between lower National Institute of 
Health, Bethesda, Md, clinical scores 
and a more rapid onset of the peak re- 
sponse. Regelman et al” compared the 
monocyte chemiluminescence respons- 
es of controls, of carriers of the gene for 
CF (obligate heterozygotes), and of pa- 
tients with CF (aged 2 to 40 years). 
They found no differences in the chemi- 
lurninescence response to zymosan or 
phorbol myristate acetate but did find 
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that the adherence-stimulated chemilu- 
minescence responses of the carriers 
and patients were significantly greater 
than those of controls. Kemp et al” 
found a decreased chemiluminescence 
response and lysosomal enzyme release 
from PMNs of patients with CF when 
stimulated by FMLP but no difference 
between PMNs in patients with CF and 
normal controls when enzyme release 
was stimulated by calcium ionophore or 
opsonized zymosan. 

Our results differ from these studies 
in that we found that both PMNs and 
monocytes from patients with CF were 
more active than those in controls for 
most of the stimuli tested. These differ- 
ences may be due in part to the fact that 
our patient population was almost 10 





years older shan patients in the other 
studies (Table 2). If the propensity for 
enhanced phagocytic cell activity is an 
intrinsic property in CF (as suggested 
by Regelman”), then cells from these 
patients may become more activated or 
“primed” by chronic infections as the 
patient gets older. Bacterial infections 
have been shown to increase the oxida- 
tive activity of PMNs in diseases other 
than CF.”™ Patients with CF also de- 
velop circulating immune complexes as 
the disease progresses, and these com- 
plexes may also activate PMNs and 
monocytes.””” 

Kemp et al” found a decreased re- 
sponse of PMNs from patients with CF 
in contrast to the other three studies 
(Table 2). The study by Kemp et al also 
differs from the three other studies in 
that luminol was not used to enhance the 
chemiluminescence response. Kemp 
and colleagues instead used a liquid 
scintillation counter to measure “na- 
tive” chemilurninescence, which is pri- 
marily dependent on superoxide release 
from the PMNs.” Luminol-enhanced 
chemiluminescence is dependent on 
myeloperoxidase and the formation of 
hypohalous acid and other ROIs.”” 
Thus, one difference between the Kemp 
et al study and the others is that differ- 
ent ROIs are being measured as they 
are released from the cells (Table 2). 
This may indicate that PMNs and mono- 
cytes from patients with CF release rel- 
atively more myeloperoxidase-depen- 
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dent ROIs than they do other ROIs. 

The increased release of myeloperox- 
idase-dependent, halogenated oxidants 
as measured by luminol-enhanced che- 
miluminescence has potentially impor- 
tant clinical significance due to the 
greater toxicity of halogenated ROIs. 
Hypochlorous acid is the predominant 
halogenated product of neutrophils, 
whereas eosinophils preferentially gen- 
erate hypobromous acid at physiologic 
concentrations of bromide.” Hypochlo- 
rous acid is able to oxidize membrane 
lipids and proteins, leading to cell 
death.” The a,-proteinase inhibitor that 
protects lung tissues from excessive 
elastase-mediated tissue damage may 
be inactivated by exposure to hypochlo- 
rous acid or long-lived nitrogen-chloride 
derivatives.“ Chlorinated ROIs may 
also activate latent neutrophil collage- 
nase and lead to further tissue damage.” 
Hypochlorous acid can also cross-link 
immune complexes, making the im- 
mune complexes long-lived and enhanc- 
ing their inflamraatory properties.” Al- 
ginic acid purified from P aeruginosa 
has the ability to scavenge hypochlo- 
rous acid, thus protecting the Pseudo- 
monas organism that may have particu- 
lar relevance to CF.” 

All of the CF subjects in the present 
study were ambulatory outpatients at 
the time of test results, although most 
already had some degree of respiratory 
impairment evidenced by decreased 
pulmonary function testing, and all 
were colonized with P aeruginosa. No 
correlation between the phagocytic che- 
miluminescence responses and the de- 
crease in pulmonary functions has as yet 
been noted in our study. A negative 
correlation was found, however, be- 
tween the erythrocyte sedimentation 
rates and pulmonary functions of pa- 
tients with CF (forced vital capacity, 
y= —.912 and P<.01; forced expira- 
tiory volume in 1 second, r= — .951 and 
P<.001), suggesting that the patient’s 
clinical status worsens as the inflamma- 
tory processes within the lungs in- 
crease. A longer study with a larger 
number of patients with CF may be nec- 
essary to determine what effect factors 
such as initial colonization with Pseudo- 
monas, age, and acute illness have on 
phagocyte oxidative responses. 

The increased release of ROIs from 
phagocytosis cells is also suspected to 
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play a damaging role in many other dis- 
eases, such as rheumatoid arthritis and 
inflammatory bowel disease. We have 
found in an unrelated study that mono- 
cytes from patients requiring hyperali- 
mentation for inflammatory bowel dis- 
ease had a chemiluminescence response 
to opsonized zymosan that is more than 
twice the response of normal controls or 
patients requiring hyperalimentation 
without inflammatory bowel disease.” 
Others” have also found increased oxi- 
dative responses from both monocytes 
and alveolar macrophages from patients 
with inflammatory bowel disease. Thus, 
although the cause of CF and these dis- 
eases differs, the generation of phago- 
evtic cells with increased potential to 
release ROIs may perpetuate the in- 
flammatory response, whether in the 
lung or the bowel, and exacerbate the 
disease process. 

Several studies have demonstrated 
abnormalities in calcium flux or calcium 
levels in the cells of patients with CF.°” 
Increased levels of cytosolic calcium 
have been reported in patient PMNs 
and mononuclear cells,“ but Suter et 
alë did not find differences in cytosolic 
calcium when patient and normal neu- 
trophil levels were compared. Waller et 
al* did find that total cell calcium was 
greater in lymphocytes from patients 
with CF, although the cytosolic caleium 
levels were the same as controls. In- 
creased chemiluminescence production 
of the patient cells in the absence of 
calcium in our study may Indicate an 
abnormality in calcium metabolism or 
may reflect that these cells are in a 
“primed” state and need less calcium for 
activation. Kemp et al” did find that 
PMNs in patients with CF were more 
resistant than PMNs in normal controls 
to calcium antagonists in regard to inhi- 
bition of B-glucuronidase release in re- 
sponse to FMLP stimulation. 

Chronic inflammation may increase 
the calcium content of PMNs, as noted 
in a study of patients with rheumatoid 
arthritis whose total calcium content of 
their PMNs was increased fivefold com- 
pared with normal PMNs.“ The authors 
also found that oral prednisone therapy 
resulted in a decrease in the calcium 
content of the PMNs in these arthritic 
patients. 

Auerbach et al” found in a 4-year dou- 


ble-blind study that patients with CF 


who were receiving alternate-day pred- 
nisone had increased growth, better 
pulmonary functions, and fewer hospi- 
talizations than patients not receiving 
corticosteroids. Although corticoste- 
roids may influence many factors affect- 
ing the clinical status of patients, the 
improvement of patients with CF who 
are receiving prednisone may indicate 
that the increased inflammatory re- 
sponse rather than progressive infec- 
tion due to impaired immunity is 
responsible for the pathologic lung con- 
dition in CF. The clinical significance of 
this exaggerated inflammatory re- 
sponse appears to be limited to the lungs 
in CF, although patients with CF have 
developed leukocytoclastic vasculitis 
associated with exacerbations of their 
pulmonary disease.“ 

Inereased phagocytic cell activity 
could be damaging to the patients with 
CF by the destruction of protective 
antibodies in the lungs as previously dis- 
cussed.**" High serum immunoglobu- 
lin levels have-paradoxically been asso- 
ciated with an adverse outcome in CF. 
Patients with hypogammaglobulinemia 
and CF were found to have a better 
prognosis than those with normal or in- 
creased gamma globulin levels.” Pa- 
tients with higher titers of serum anti- 
bodies specific to P aerguinosa actually 
have worse pulmonary function and de- 
creased survival compared with that in 
patients with lower titers.” Circulat- 
ing immune complexes that may in- 
crease the oxidative responses of PMNs 
have also been correlated with a worse 
clinical outcome in CF,®® 

Thus, the propensity for pulmonary 
infections in CF is not due to a lack of 
specific immune responsiveness but 
may be due to the excessive inflamma- 
tory responses within the lungs. 
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Gastroesophageal Reflux-Induced Hypoxemia in 
Infants With Apparent Life-Threatening Event(s) 


Cynthia C. See, MD; Leonard J. Newman, MD; Stuart Berezin, MD; Mark S. Glassman, MD; 
Marvin 8. Medow, PhD; Allen J. Dozor, MD; Steven M. Schwarz, MD 


è To evaluate relationships between 
gastroesophageal reflux (GER) and the 
development and onset of apparent life- 
threatening event(s) (ALTE), 16 infants 
presenting with ALTE and 6 control sub- 
jects manifesting clinical GER alone were 
studied using prolonged, esophageal pH 
monitoring In conjunction with simul- 
taneous pulse oximetry and transtho- 
racic Impedance pneumocardiography. 
Despite the absence of a clinical vomiting 
history in 14 of 16 patients with ALTE, the 
incidence of GER was similar in both 
groups (patients with ALTE vs control 
subjects, 95% vs 100%). Significant arteri- 
al oxygen desaturation (<90% for >3 min- 
utes) was monitored during 60 episodes in 
14 of 16 infants with ALTE, compared with 
no episodes of reduced arterlal oxygen 
saturation In control subjects. Fifty-four 
‘of 60 of these desaturation events com- 
menced within 3.9+ 0.4 minutes (mean + 
SD) of onset of a drop in esophageal pH to 
less than 4.0. Linear regression analysis 
indicates a significant correlation be- 
tween duration of esophageal acidifica- 
tion and length of individual hypoxemic 
episodes (r=.39). Pneumocardiograms 
were normal in all patients. These data 
suggest that unsuspected GER is com- 
mon in infants presenting with ALTE and, 
in these patients, GER may be directly as- 
sociated with reflex hypoxemic episodes. 
Prolonged intraesophageal pH monitor- 
ing, performed simultaneously with evalu- 
ation for apnea, should be considered in 
‘all infants presenting with ALTE. 

(AJDC. 1989;143:951-954) 
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astroesophageal reflux (GER) has 
been implicated in the development 
and onset of infantile apnea, For exam- 
ple, esophageal pH monitoring, used in 
conjunction with pneumocardiography 
and nasal thermistor recording, has 
documented obstructive apnea occur- 
ring during GER episodes.™ Recently, 
a newer classification of apneic syn- 
dromes of infancy, termed apparent life- 
threatening event(s) (ALTE), has been 
proposed.’ Previously referred to- as 
“near-miss” sudden infant death syn- 
drome, ALTE defines a symptom com- 
plex comprising apnea plus some com- 
bination of color change (ie, pallor, 
cyanosis, altered muscle tone, and chok- 
ing or gagging).° Episodes can occur 
while awake during the immediate or 
late postprandial period,’ or onset of 
ALTE can present during sleep.™ 
Clinical follow-up studies suggest 


that infants with ALTE are at increased . 


risk for development of sudden infant 
death syndrome, In infants presenting 
with ALTE, we have reported that a 
high percentage demonstrate signifi- 
cant GER,’ occurring both during sleep 
and in the immediate postprandial per- 
iod, when evaluated according to previ- 
ously established criteria.” Further- 
more, GER is observed in a significant 
proportion of these patients despite the 
absence ofa clinical history of regurgita- 
tion. To date, however, a precise rela- 
tionship(s) between GER and ALTE 
has not been addressed. Accordingly, 
the aim of this study was to determine 
whether episodes of esophageal acidifi- 
cation in infants with ALTE are associ- 
ated with abnormalities in cardiorespi- 
ratory function. 


METHODS 
Study Groups 


Characteristies of the patient population 
studied are shown in Table 1. From July 1, 


1987, to December 31, 1987, 16 infants re- 
ferred because of an ALTE episode were 
admitted to the Infant Apnea Center at 
Westchester County Medical Center, New 
York Medical College, Valhalla, NY, for 
evaluation. The patients were evaluated pro- 
spectively. Only 2 of 16 of these infants pre- 
sented with a clinical history of vomiting/ 
regurgitation. A group of contemporary con- 
trol subjects was comprised of 6 age-matched 
infants with vomiting, resulting in poor 


` weight gain and/or severe family disruption. 


None of the control subjects manifested 


symptoms associated with ALTE. All in- 


fants in both groups were products of full- 
term pregnancies with uneventful perinatal 
courses, including absence of chronic cough 
and/or wheezing. 


Patient Evaluation 


Complete blood cell counts and levels of 
serum electrolytes, blood urea nitrogen, cre- 
atinine, calcium, magnesium, and glucose as 
well as urinalysis results were within normal 
limits in all infants at the time of admission. 
Evaluation of infants with ALTE also in- 
cluded chest roentgenograms, electrocardio- 
grams, echocardiography, 24-hour Holter 
monitoring, and electroencephalography. To 
assess relationships between esophageal 
acidification and cardiorespiratory function, 
all infants in both study groups underwent 
simultaneous 16- to 20-hour esophageal pH 
monitoring, continuous pulse oximetry, and 
transthoracic impedance pneumocardiog- 
raphy, according to the techniques described 
below. 

Esophageal pH Monitoring. —Gastro- 
esophageal reflux was evaluated using an 
ambulatory pH monitor (Biosearch Ince, 
Somerville, NJ), as we have described.” 
Briefly, a 5F siliconized rubber catheter with 
a monocrystalline antimony pH electrode 
embedded at the tip, was passed through the 
nares and positioned in the distal esophagus 
according to the method of Strobel et al.“ To 
achieve esophageal acidification during oral 
feedings, unsweetened apple juice (300 
ml./m’, pH 3.5) was administered twice at 3- 
hour intervals, before resuming normal for- 
mula feeding. 
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Table 1.~-Clinical Presentation of Infants With Apparent Life-Threatening Event(s) 
(ALTE) and Contro! Subjects 


Patients With 
ALTE (n= 16) 


0.25-10.0 (2.4+0.6) 
2/16 (12.5) 


Contro! 
Subjects (n= 6) 


0.5-3.0 (2.0+0.5)* 
6/6 (100)t 


Category 
Age range, mo (mean+SD) 
Vomiting/regurgitation (%) 


Apnea and 
Pallor/cyanosis (%) 


Muscle-tone changes (%) 
Choking/gagging (%) 


11/16 (68.8) 
2/16 (12.5) 
3/16 (18.8) 


0/6 (O)T 
0/6 (0)T 
0/6 {(0)f 


Desaturation, min 


*P = not significant. 
tP<.001. 





Table 2.—~Intraesophageal pH and Oximetry Data Monitored For a Period of 16 to 20 
Hours in Control Subjects and Infants With Apparent Life-Threatening Event(s) (ALTE) 


Control 
Subjects 


Patients 
With ALTE 


Gastroesophageal reflux episodes per patient, mean No. 
Desaturation events (saturated oxygen <90% for >3.0 


min) total No. 


60 


Events associated with esophageal pH <4.0, total No. 54 


T-onset of oxygen desaturation following esophageal pH 


drop to <4.0, min (mean + SD) 


T-duration of oxygen desaturation, min (mean + SD) 


*NS indicates not significant. 


For the purposes of this study, GER was 
defined as follows: 

1. Immediate postprandial GER is indi- 
eated by a pH less than 4.0 during greater 
than 12 minutes of the initial 2 hours after 
feeding.” | 

2. Awake, delayed postprandial GER is 
indicated by a pH less than 4.0 persisting 
greater than 30 seconds in a minimum of 2 
separate episodes during the third postpran- 
dial hour.” 

3. Sleep GER is indicated by an esophage- 
al pH less than 4.0 during greater than 4 
minutes while asleep, beyond the 2-hour 
postprandial period.” 

Pulse Oximetry.—Continuous arterial 
oxygen saturation (Sa0,) was measured us- 
ing a Nelleor N-100 pulse oximeter (Nellcor 
Inc, Hayward, Calif) with the oxygen sensor 
attached to the right great toe.” Sao, data 
were recorded and temporally synchronized 
with the esophageal pH monitoring device. 
To exclude technical artifacts inherent in 
pulse oximetry, only episodes of Sao, less 
than 90% that persisted for greater than 3 
minutes were considered significant. 

Transthoracic Impedance Pneumocar- 
diography.—Impedance pneumocardiog- 
raphy was performed employing a Health- 
dyne/Trend event recorder (Healthdyne Ine, 
Marietta, Ga). Abnormal tracings were de- 
fined as follows: (1) apnea (absence of chest 
wall movement) for greater than 15 seconds 
and (2) bradycardia and/or periodic breath- 
ing exceeding age-related norms.” During 
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3.9+0.4 
7.3240.5 





the study period, detailed infant activities 
(feeding, ALTE symptoms, and awake and 
sleep periods) were recorded in individual 
patient diaries. These observations were 
correlated with monitoring data as described 
above. Results were hand scored separately 
by an investigator unfamiliar with the pa- 
tient, and diaries and recordings were not 
identified with patients’ names. Audible 
alarm systems were not employed. All in- 
fants were studied after obtaining informed 
parental consent and this protocol was ap- 
proved by the Committee for the Protection 
of Human Subjects (Institutional Review 
Board), New York Medical College. 


Statistical Analysis 


x’ Analysis and Student’s ¢ test for un- 
paired data were used to compare monitoring 
results between infants with ALTE and con- 
trol subjects. Data correlating relationships 
between esophageal acidification and desat- 
uration were analyzed using linear regres- 
sion and one-way analysis of variance. 


RESULTS 


Pneumograms did not reveal apnea, 
bradycardia, or periodic breathing. 
Data collected from pH and oximetry 
monitoring in both patients with ALTE 
and control groups are summarized in 
Table 2. In infants with ALTE, despite 
the absence ofa clinical vomiting history 


D 
oO 
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(awi 

erei % 
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0 20 40 60 80 100 120 
Gastroesoshageal Reflux Duration, min - 
Fig 1.—Correlaiion between length of indi- 


vidual reflux episodes and associated oxygen 
desaturation events. 


in all but 2 patients (Table 1), a total of 
491 GER episodes were monitored in 15 
of 16 infants (mean number of episodes, 
28.8 per patient), compared with 159 
episodes documented in 6 of 6 control 
subjects (mean number of episodes, 
26.5 per patient). However, dramatic 
differences in the incidence of hypox- 
emic events between groups was noted. 

Prolonged, ie, greater than 3 min- 
utes, Sao, reductions were observed in 
none of the control subjects. Converse- 
ly, a total of 60 episodes of desaturation 
were monitored in infants with ALTE 
(P<.01), and 54 of 60 of these episodes 
commenced during a period of esopha- 
geal desaturation (pH<4.0). Temporal 
correlation between esophageal pH and 
pulse oximetry recordings demon- 
strates that onset of significant reflux- 
associated hypoxemia occurred within 
3.9+0.4 minutes (mean + SD) following 
a decrease in esophageal pH to less than 
4.0, with a mean duration of 7.30.5 
minutes for each desaturation event. 

As shown in Fig 1, linear regression 
analysis of combined pH and oximetry 
data indicates a significant correlation 
(P<.05) between the duration of indi- 
vidual periods of esophageal acidifica- 
tion and associated hypoxic episodes. 
Results of monitoring demonstrate that 
Sao, reductions occurred during feed- 
ing, during the immediate postprandial 
period, and during sleep (Fig 2). There 
were no episodes of awake, delayed 
postprandial GER associated with hyp- 
oxemia. Similar to our earlier reported 
data,’ while the overall incidence of 
GER (determined according to the 
above described criteria) was similar in 
both patient groups, infants with ALTE 
had a markedly increased incidence of 
GER during sleep (Fig 2) when com- 
pared with control subjects (77% vs 
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Controls ALTE Controls ALTE 


Esophageal pH<4.0 Oxygen Desaturation 
During Feeding During Feeding 
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Controls ALTE 
Sleep Reflux 


Controls ALTE 


Oxyqen Desaturation 
Sleep Reflux 


Fig 2.—Top, Incidence of esophageal acidifi- 
cation and oxygen desaturation during feed- 
ing. Bottom, Incidence of esophageal acidifi- 
cation and oxygen desaturation during sleep. 
ALTE indicates apparent life-threatening 
event(s). 


40%, respectively; P<.001). Through- 
out the monitoring period, infants with 
ALTE manifested an overall 93% inci- 
dence of significant hypoxemia associ- 
ated with reflux (0% in control subjects, 
P<.001), and sleep reflux—related Sao, 
reduction occurred in 40% of patients 
with ALTE (0% in control subjects, 
P<.001). 


To assess the contribution of esopha-' 


geal acidification per se to the develop- 
ment of hypoxemia, apple juice feedings 
(pH 3.5, see “Methods” section) were 
given to both infants with ALTE and 
control subjects, and a lower esophage- 
al pH of less than 4.0 was achieved in all 
patients. However, while control sub- 
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jects demonstrated a 0% incidence of 
hypoxemia during oral apple juice feed- 
ings, 50% of infants with ALTE demon- 
strated significant acid-induced Sao, de- 
creases (Fig 2). 


COMMENT » 


These data demonstrate that clinical- 
ly inapparent, but significant, oxygen 
desaturation (in the presence of chest 
wall movement) occurring during both 
awake and sleep periods is temporally 
associated with GER in a group of in- 
fants presenting with ALTE. Con- 
versely, in control subjects manifesting 
vomiting/regurgitation without evi- 
dence of cardiorespiratory compromise, 
GER does not result in significant Sao, 
reduction. Intraesophageal pH moni- 
toring results also confirm our previous 
observations suggesting that GER oc- 
curs in a high percentage of patients 
with ALTE, despite absence ofa clinical 
history of vomiting.’ Finally, linear re- 
gression analysis demonstrates a signif- 
icant correlation between the duration 
of individual GER episodes and associ- 
ated hypoxemic events. 

Experimental evidence supperts an 
association between GER and alter- 
ations in cardiopulmonary function. In 
newborn piglets, Kenigsberg et al” ob- 
served reflex bradycardia occurring fol- 
lowing reduction of esophageal pH to 
less than 3.5. Using a feline model, 
Tuchman and colleagues” demon- 
strated that microaspiration into the 
trachea is a more likely mechanism for 
bronchospasm associated with GER 
than simple acid reflux into the 
esophagus. . 

Previous clinical studies indicate a 
causal relationship between esophageal 
acidification and the onset of obstruc- 
tive apnea.” For example, an in- 
creased incidence of GER was noted in 
infants with a history of apnea, and res- 
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The Importance of Parents’ Concerns 
About Their Child’s Development 


Frances P. Glaseoe, PhD; William A. Altemeier, MD; William E. MacLean, PhD 


e Parents are often concerned about 
their child’s development, but It is un- 
known whether concerns indicate actual 
developmental problems. Pilot studies 
within 96 families showed that parents’ 
concerns about their children’s develop- 
ment took the form of value judgments, 


could be classified into commonly ac- 


cepted developmental domains, and re- 
lated to performance on screening tests. 
In our study, 100 families seeking pediat- 
ric care were asked to list any concerns 
about their child’s development while 
their. children received developmental 
screening. Eighty percent of the children 
who falled screening had parents with 
concerns about articulation, language, 
fine-motor skills, or global development. 
Ninety-four percent of the children who 
passed screening had parents with no 
concerns or concerns in other develop- 
mental areas. The types of concerns par- 
ents raised did not vary significantly with 
level of education, experience in child 
rearing, or other demographic varlables. 
These results suggest that parental con- 
cerns may be a helpful adjunct to stan- 
dardized developmental screening. 
(AJDC. 1989;143:955-958) 


arents seeking care from their child’s 

pediatrician often have concerns 
about development and other psychoso- 
cial issues. In 1988, Hickson et al 
showed that 70% of parents in pediatric 
waiting rooms were less worried about 
medical issues than about discipline, be- 
havior, personality, and social develop- 
ment. Despite this prevalence, the pres- 
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ence of psychosocial concerns does not 
often lead to active intervention by pedi- 
atricians for two reasons. First, parents 
often fail to raise psychosocial concerns. 
Hickson et al’ found that only 28% of 
parents indicated that they had dis- 
cussed or planned to present their most 
important nonmedieal concern to the 
pediatrician. Second, pediatricians may 
be reluctant to respond to psychosocial 
concerns’ perhaps because of limitations 
in reimbursement, time, training, or 
interest. . 

The importance of parents’ concerns 
about their child’s development is un- 
known. Does a developmental concern 


reflect a child’s true deviation or does it 


simply express parental anxiety? In our 
study, we systematically elicited paren- 
tal concerns about child development to 
assess their importance. The purpose 
was to (1) identify the range of concerns 
parents have about their child’s develop- 
ment, (2) evaluate the relationship be- 
tween parents concerns and their ¢hild’s 
developmental status, and (8) consider 
how parents derive their concerns. The 
results may guide pediatricians in re- 
sponding to parental concerns about 
development. 


SUBJECTS AND METHODS 


The first of two pilot studies helped sample 
and classify parental concerns. Fifty par- 
ents, randomly selected in equal numbers 
from general pediatrie and developmental 
clinics, were asked, “Please tell me any con- 
cerns you have about the way your child is 
learning and developing.” Categories of re- 
sponses were extrapolated by searching for 
contrasts and similarities across and within 
responses.” The Table presents representa- 
tive answers in the 12 categoriés, 10 of which 
addressed the commonly accepted develop- 
mental domains. 

The second pilot study determined wheth- 
er the concerns of a second group of parents 
fit into the above 12 categories and whether 
concerns could be zrouped into two types— 


those more likely and those less likely to 
reflect actual developmental problems. Sub- 
jects included 46 parent-child dyads drawn 
equally from the same sites. Parents were 
asked the same experimental question, and 
children received developmental screening 
using a variety of standardized mea- 
surements. 

No additional categories of concerns were 
needed. Reliability of categorization was as- 
sessed by having two researchers indepen- 
dently code responses on 20% of the cases. 
There was 80% to 100% agreement, with a 
mean of 95% agreement for each of the 12 
categories. Children who passed screening 
tended to have parents with either no con- 
cerns or concerns about their children’s be- 
havior control, social-affective skills, person- 
al-adaptive skills, medical-sensory status, 
gross-motor skills, or school skills. These re- 
sponses were labeled group A. Children who 
failed sereening tended to have parents with 
concerns about their children’s articulation, 
expressive language, receptive language, 
fine-motor skills, or global development. 
‘These responses were labeled group B. 


Subjects and Sites 


Subjects included 108 parent-child dyads 
seeking outpatient pediatric care in either a 
private children’s hospital or a city-sup- 
ported hospital. Subject selection was made 
according to the availability of families, Par- 
ents of children who were not acutely ill or 
older than 6 years were asked to participate. 
Eight subjects declined to participate in the 
study and 100 gave informed consent. The 
100 parents were mainly from urban or sub- 
urban settings (85%), mothers (85%), mar- 
ried (58%), and had an education level of 12th 
grade or more (71%). The children were typi- 
cally white (54%), male (66%), firstborn 
(54%), siblings (66%), and averaged 37 
months of age (range, 2 weeks to 71 months; 
SD, 20.5 months). 


Measurement 


Parents were asked the following ques- 
tions: (1) “What concerns do you have about 
your child’s learning and development?” (2) 
“How do you know what a child (the same age 
as your child) should be doing? What kinds of 
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Category 
No concerns 
Behavior control 










Social-affective skills 


Personal-adaptive skills 
Medical-sensory status 
Gross-motor skills 
balance 
School skills 
Articulation 


Expressive language 


Receptive language 
Fine-motor skills 


a spoon yet 
Global development 


information do you use to figure out how he or 
she is developing?” (3) “Has anyone ever had 


concerns about his or her development, such — 


as a physician, teacher, friend, or relative?” 
(4) “Has his or her development ever been 
tested?” Parents were also asked to provide 
demographic and other parent-child data, ie, 
numbers of children in the family, child’s 
birth order, child’s participation in day-care, 
parents exposure to handicapped relatives, 
parents level of education, area of residence, 
hours per weekday spent with the child, and 
perceptions about children’s medical prob- 
lems rated as very serious, somewhat seri- 
ous, or not very serious. 

Children’s development was assessed with 
the screening subtest of the Developmental 
Profile-II (DP-ID),” which was standardized 
in 1982 on a nationally stratified sample of 
3008 children.. Subtest items assess the 
better predictors of subsequent school 


performance—cognitive, expressive, and re- 


ceptive language and fine-motor and preaca- 
demic or academic skills.°’ Scores correlate 
highly with individually administered mea- 
surements of intelligence, and quotients of 70 
or less are considered failing.*® Parent re- 
porting, direct testing, or both can be used, 
and measurement decisions were left to the 
examiner, who had a PhD in child develop- 
ment. Because the DP-IT does not screen for 
articulation impairments, the single most 
common handicapping condition,’ when par- 
ents raised concerns about speech, children 
were also administered the Articulation 
Screening Test” as were an equal number of 
children whose parents were not concerned 
about articulation. Children who failed ei- 
ther test were scored as failing. The experi- 
mental interview and developmental mea- 


956 AJDC—Vol 143, August 1989 


Categories of Parental Concerns About Children’s Development 


Development is normal; typical child; coming along just fine 

Stubborn; overly active; short attention span; spoiled; aggravating; 
throws fits; only does what she wants 

Wants to be left alone: meod swings; clingy; whiney; bothered by 
changes; angry; disinterested in usual things; easily led; easily 
frustrated; immature 

Won't do things for himself; wan't tall me when she is wet; not toilet 
trained yet; still wants a bottle 

Ear infections; asthma; small for age; sick a lot 

Clumsy; walks funny; cant ride a bike yet; falls a lot; limps; poor 


Can't write his name (scored also with fine motor); doesn't know 
colors or numbers; just not learning to read; cant remember 
letter sounds; knows stuif one day but not the next 

Not making speech sounds correctly; hard to understand; stutters; 
sounds funny when he talks 

Not talking like he should; uses short sentences; cant always say 
what she means; doesrit always make sense 

Doesn't understand what we say to him; doesn't listen well 

Can't stay in the lines when he colors; can't write name; can't draw 
shapes, can't hold a pencil correctly; can't get food to mouth with 


Seems behind; learns slowly; problems with learning; late to learn 
to do things; slow learner; learns but takes his time 


‘ behavior control, 






Typical Responses , 

















surement(s) were administered by the same 
examiner, with the order of administration 
alternated to minimize examiner bias and 
measurement effects, 


RESULTS 
The Relationship Between 
Parents’ Concerns and 
Screening Test Results 


Seventy-nine of the 100 parents gave 
group A responses. Fifty-five parents 
had no concern about development, and 
24 had concerns about behavior control 
(4% of 100), personal-adaptive skills 
(2%), social-affective skills (4%), gross- 
motor skills (6%), medical-sensory sta- 
tus (2%), or school skills (4%). Eighty of 
the 100 children passed developmental 
screening. Of their 80 parents, 55 had no 
concerns and 20 had concerns about 
personal-adaptive 
skills, social-affective skills, gross- 
motor skills, medical-sensory status, or 
school skills. Thus, 75 (94%) of the 80 
parents whose children passed sereen- 
ing had group A responses. 

Twenty-one of the 100 parents gave 
group B responses, including concerns 
about articulation (9% of 100), expres- 
sive language (8%), receptive language 
(1%), fme-motor skills (2%), or global 
development (6%). Twenty of the 100 
children failed one or both screening 
tests, a failure rate that exceeds the 
12% prevalence of handicapping condi- 
tions’ and may be caused by the prepon- 
derance of subjects at risk for later de- 


velopmental problems from preterm 
birth or lower socioeconomic back- 
ground. Thus, 16 (80%) of the 20 parents 
whose children failed screening had 
group B responses. 

Group A. and B responses were signif- 
icantly correlated with screening test 
performar.ce (p=.72, P<.001)." Par- 
ents whose children failed screening 
also had a greater number of concerns 
(mean =2.05) than had parents whose 
children passed screening (mean = .36). 
A t test showed these differences were 
significant (t [98] =9.14, P<.001). 


How Parents Derive Their Concerns 


Most parents (96 of 100) indicated at 
least one source of information for figur- 


ing out how their child was developing 


(mean =3.1; range, 0 to 8). Most parents 
(59% of 96) compared their child with 
others (eg, “He’s up there with the rest 
of the kids.” Or “She can’t do what other 
kids can do.”). In terms of development, 
43% of the parents thought their chil- 
dren compared favorably with others, 
while 11% made unfavorable compari- 
sons, and 5% made both types of com- 
parisons. Favorable comparisons corre- 
lated slightly with group A responses 
(p=.17, P<.05) and nonsignificantly 
with passing screening tests (~=.18). 
Unfavorable comparisons correlated 
significantly with group B responses 
(p= .40, P<.001) and with failing scores 
on developmental screening tests 
(p=.51, P<.001). Other sources of in- 
formation included talking with medical 
professionals (40%), reading child-care 
literature (40%), and knowledge of de- 


. velopment gained from previous obser- 


vation or experience with children 
(53%). 

Twenty-three of the 100 parents re- 
ported some prior exposure to the opin- 
ions of others—16 mentioned the con- 
cerns of physicians, teachers, friends, 
or relatives, 1 mentioned that her child 
had had previous developmental test- 
ing, and 6 mentioned both. Of the 23 
parents, 13 had group B responses and 
children who failed screening, 6 had 
group A responses and children who 
passed, and 4 had responses that did not 
relate to the screening test results. 
Thus, prior developmental testing, the 
opinions of others, or both correlated 
significantly with the two types of 
parental responses (@=.59, P<.001) 
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and with screening test performance 
(p= .62, P<.001). 


The Relationship of Demographic 
and Other Parent-Child 
Characteristics to Parents’ 
Concerns and Screening Results 


There were no demographic differ- 
ences or other differences in parents 
who gave group A responses vs group B 
responses or in children who passed vs 
those who failed screening tests based 
on the numbers of children in the family; 
child’s birth order; participation in day- 
care; parents’ exposure to handicapped 
relatives, level of education, area of res- 
idence, hours per weekday spent with 
the child, perceptions of the seriousness 
of children’s medical problems; and 
whether the interview or screening 
tests were conducted first. Children’s 
ages correlated significantly with the 
screening test performance and type of 
parental response. Older children were 
more likely. to fail screening (ọ=.40, 
P<,001) and to have parents with group 
B responses (o=.30, P<.001). The 
mean ages of children passing and 
failing screening were 30 months 
(SD =20.1 months) and 50 months 
(SD = 13.3 months). 

_ Demographic and other characteris- 
tics did not seem to influence whether 
parental responses corresponded to 
screening test perrormance. The 91 par- 
ents whose responses related to sereen- 
ing results (ie, group A responses and 


passing screening or group B responses’ 


and failing screening) did not have sig- 
nificantly different. demographic or oth- 
er characteristics from the 9 whose re- 
sponses did not relate to the results. 


COMMENT 


The use of information from parents 
in screening development is not new. 
Standardized tests such as the Denver 
Developmental Screening ‘Test-Re- 
vised and the Minnesota Child Develop- 
ment Inventory use parental report of 
skills such as dressing and communicat- 
ing. Similarly, pediatricians often re- 
quest a history of selected develop- 
mental milestones in developmental 
screening.*” In fact, it is difficult to find 
any type of developmental measure- 
ment for young children that does not 


make some use of parental information. - 


Nevertheless, all available tests use pa- 
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rental report of specific behaviors, and 
parents play no role in appraising devel- 
opment; this task is left to professionals. 

Little is known about the ability of 
parents to appraise their child’s devel- 
opment. However, most parents cannot 
identify the typical ages at which chil- 
dren achieve various milestones. 
Since their knowledge of development 
is limited, it seems unlikely that parents 
would have skills in appraisal. Never- 
theless, the prevalence of parental con- 
cerns about development suggests that 
they think about the subject’ and may 
try to determine on their own whether 
their child’s development is appro- 
priate. 

In this study, parents were asked to 
state any concerns about the way their 
child was learning and developing, and 
they responded with arange of concerns 


_ that could be categorized into commonly 


recognized developmental domains. 
Concerns were given in response to an 
open-ended question rather than to que- 
ries about specific skills or behaviors. 
Parents’ answers, although often short 
and simple, took the form of value judg- 
ments. It was unclear to what degree 
such appraisals were the result of a pri- 


or, continuous parental assessment as ` 


opposed to opinions first formed in re- 
sponse to the interview, but the fre- 
quent mention of comparisons by par- 
ents as a method for deriving concerns 
suggests that the former is more likely. 
Concerns about development were 
common and were expressed by 45% of 
all parents. While this figure seems 
high, the range of concerns was broad, 
with some appearing much less likely to 
reflect true developmental problems 
than others. This assumption was sup- 
ported by a pilot study that indicated 
that certain groups of concerns were 
related to failing screening tests while 
others were not. The absence of con- 


. cerns or concerns about behavicr con- 


trol, personal-adaptive skills, social- 
affective skills, gross-motor skills, 
medieal-sensory status, or school 
skills—identified as group A respons- 
es—corresponded with passing screen- 
ing tests. Concerns about articulation, 
expressive language, receptive lan- 
guage, or global development —identi- 
fied as group B responses— were associ- 
ated with failing screening tests. 
Although the separation of A and B con- 


12-37 


cerns was made on an experimental ba- 
sis, it does not deviate substantially 
from current concepts about the rela- 
tive importance of developmental do- 
mains with the exception of school 
skills.” For example, gross-motor 
skills concerns were more appropriate 
for inclusion in group A responses since 
they are only a weak predictor of overall 
developmental status.*’ As further evi- 
dence that the grouping of concerns was 
legitimate, parents with group B con- 
cerns tended to indicate by comparisons 
that their children were having actual 
developmental difficulties, while par- 
ents with group A concerns did not. The 
lack of significance in the demographic 
or child-rearing variables suggests that 
parents of differing backgrounds are 
equally able to assess their child's devel- . 
opment, a finding supported by previ- 
ous research.” 

How is it that parents’ concerns 
seemed closely related to the develop- 
mental status of children, especially 
when most studies find parents ill-in- 
formed about child development?” As 
expected, they did not rely primarily on 
formal knowledge of development in ap- 
praising their children. Instead, the 
most common method for analyzing de- 
velopment was comparing one’s own 
children with the children of others. The 
conclusions parents reached through 
comparisons were highly correlated 
with types of concerns (A and B re- 
sponses) and with screening test perfor- 
mance. This suggests that comparisons 
were an important part of determining 
concerns about development and their 
accuracy. Some of the agreement be- 
tween screening tests and parents’ con- 


cerns may also be explained by parental 


exposure to the opinions of others or to 
previous developmental testing. How- 
ever, only 23% of parents reported ex- 
posure, and parents may have intro- 
duced concerns to professionals. 

Our study shows a strong relation- 
ship between certain types of parental 
concerns and child development, and al- 
though pediatricians should listen to 
these concerns, we do not recommend 
relying in any way on concerns as an 
alternative to standardized develop- 
mental screening measures. Nor should 
pediatricians ignore concerns that cur- 
rently seem unrelated to screening test 
performance. Rather, parental con- 
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cerns about development should be 
viewed as a helpful adjunct to routine 
developmental screening and a means 
for focusing the content of parent-physi- 
cian communication. Additional re- 
search is needed to confirm and extend 
these findings, including cross-valida- 
tion with a larger and more stratified 
population that includes subjects from 
private pediatric clinics; improvement 
in research design such that separate 
examiners “blinded” to each other's 
data assess parental concerns and de- 
velopment; use of diagnostic develop- 
mental tests rather than screening mea- 
surements to determine developmental 
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status; formal, multitrait-multimethod 
assessment of all developmental areas 
to determine the exact relationship be- 
tween the content of parents’ concerns 
and performance in each developmental 
domain; and a determination of vari- 
ables influencing the relationship be- 
tween concerns and screening results 
(eg, “vulnerable child” syndrome might 
lead to unwarranted concern, while the 
perception that a handicapped child is 
receiving optimal intervention might 
reduce concerns about delayed devel- 
opment). 

Lichtenstein and Ireton,” leaders in 
developmental screening, suggest that 
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Radiological Case of the Month 


Kenneth R. Katz, MD, Robert W. Emmens, MD (Contributors); 
Beverly P. Wood, MD (Contributor and Section Editor) 





A 4-year-old black boy was referred 
to the emergency department for 
evaluation of acute dehydration. He had 
been in good health until 6 months 
earlier, when he began to eat smaller 
portions of food and was noted to spit 
food out and hide it in the furniture. 
He tolerated liquids well, but often 
became teary-eyed while attempting 
to eat. There was a recent history of 
progressive drooling and nasal conges- 
tion. On admission he was afebrile and 
had diminished skin turgor. His 
weight was below the third percentile, 
although he had been in the 40th 
percentile 9 months earlier. A urinal- 
ysis showed specific gravity of 1.032 
and trace ketones. The serum electro- 
lyte level was in the normal range. His 
hematocrit was 0.36, and the white 
blood cell count was 11.4 x 10°/L, with 
a differential cell count of 0.29 seg- 
mented neutrophils, 0.03 band cells, 
and 0.53 lymphocytes. The results of 
a tine test were negative. 
An esophagogram was obtained. 
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Esophageal 1 Obstruction an a pene ss Formation 








Secondary to Impacted, Eroding Tiddlywink 


Fig 1.—The esophagogram shows an obstruction to passage of barium past the upper thoracic 
esophagus. Note an extrinsic mass impression narrowing the adjacent trachea (arrow) and an ovoid 


lucency within the mass. 


Fig 2.—The computed tomographic scan shows tracheal displacement (curved arrow) and swallowed 
contrast filling the mediastinal mass (straight arrow). Note the disc lucency in the mass immediately 


anterior to the vertebra. 


Fig 3.—Sagittal midline magnetic resonance image shows dilated esophagus (solid arrow) and 


high-signal mass containing disklike low-signal foreign body (open arrow). 


The operative exploration of the 
esophagus revealed a 2-em—diameter 
blue, plastie tiddlywink (disk). The 
object had eroded the upper esopha- 
gus and was embedded in granulation 
tissue adjacent to the lumen. The lu- 
men was obscured by the mass and 
friable, edematous mucosa. Two 
weeks following surgery, the patient 
-was discharged, has done well, and 
has regained his lost weight. 

Swallowed foreign bodies are com- 
mon in children between the ages of 1 
and 4 years. The objects most com- 
monly seen in the United States are 
parts of toys and disks (eg, coins or 
buttons). Impaction of swallowed ob- 
jects is rare in children.' However, the 
site of impaction is at the cricopharyn- 
geus in the cervical esophagus or in 
the upper thoracic esophagus.'* Al- 
though adults with impacted foreign 


Figure 2. 
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bodies frequently demonstrate under- 
lying disease, children with impaction 
are usually normal.” 

The impacted foreign body may 
erode the esophagus by pressure or 
perforate it if it is sharp. Symptoms 
from impacted foreign bodies can be 
subtle. Those noted include wheezing, 
refusal to eat, increased salivation, 
pain on swallowing, vomiting, and al- 
tered consciousness.** 

Examination, including a chest 
roentgenogram and a contrast esoph- 
agogram, usually indicates the diag- 
nosis, especially in the case of a radi- 
opaque foreign body. In our case, the 
plastic object was mistaken for air 
within an abscess or mass obstructing 
the esophagus. Further examination 
with computed tomography (Fig 2) 
and magnetic resonance imaging (Fig 
3) followed. Plastic demonstrates the 


same characteristics as gas on’ radi- 
ography, computed tomography, and 
magnetic resonance imaging. 

We should suspect that a young child 
with symptoms of esophageal obstruc- 
tion may have an impacted foreign 
body, even when it is not easily visible 
radiographically, 
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-Denouement and Discussion 


ol Fig 1. —Full facial v view vof hamartoma. 


i : Fig 2. —Left lateral view of hamartoma. 


i Fig 3. —Close-up of the midface shom wing hamartoma. 


ag Fig 4. — Striated muscle bundles (hematoxylin-eosin, original magnification > x 400), 


Congenital rhabdomyomatous mes- 


enchymal hamartoma of the skin, to 
our knowledge, has been described 
once previously as a single peduncu- 
lated appendage on the chin of a new- 
born. In that case, the appendage had 
an abnormal arrangement of dermal 
- mesenchymal elements, with a prom- 
-inence of skeletal muscle. In the 

patient shown herein, the connective- 
tissue core of the pulp contained adi- 
pose cells and striated muscle bundles 
` that. were oriented primarily parallel 
_to the long axis. The epidermis was 
slightly hyperplastic and under higher 
-magnification demonstrated striated 


muscle bundles. Pathologically, it was 


characterized as a hamartoma because 


of the abnormal mixture of normal 


cells (ie, striated muscle, mesen- 
chyme, and skin) in an appropriate 
area, the face muscles of expression. 
Other than a very unusual appear- 
ance, the striking feature was the 
random contractile movements of the 
appendages, giving a snakelike ap- 
pearance. Computed tomographic 
scan revealed no involvement of un- 
derlying bone. A bilateral leukokoria 
due to selerocornea was also present, 
with no retinal detachment detected 
by computed tomographic sean. Pri- 


mary surgical revision resulted in dra- 
matic improvement of the patient’s 
appearance. | 

This. condition, at present, is not 
known to be associated with anomalies 
of other organ systems, nor has any 
inheritance pattern been established. 
The lesions are not similar to fetal 
rhabdomyomas. or connective-tissue _ 
nevi. | 
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Effect of Pancreatic Enzyme Supplements on Iron Absorption 


_ William T. Zempsky, MD; Beryl J. Rosenstein, MD; John A. Carroll, MD; Frank A. Oski, MD 


è iron deficiency has been reported in 
one third of patients with cystic fibrosis. 
There are data that suggest that iron ab- 
sorption is increased with exocrine pan- 
creatic deficiency and that administration 
of pancreatic enzymes may impair oral 
iron absorption. We compared oral iron 
absorption over a 3-hour period in the 
presence and absence of exogenous pan- 
creatic enzymes in 13 stable young-adult 
patients with cystic fibrosis and 9 age- 
matched control patients. Although none 
‘of the patients with cystic fibrosis had a 
hemoglobin level less than 119 g/L, serum 
ferritin levels were less than 25 ug/L in 5 of 
the 13 patients, and the mean corpuscular 
volume was significantly lower in the pa- 
tient group (86.1 + 2.7 vs 90.9 + 5 fL). Base- 
line mean serum iron levels were higher in 
controls (18.9+5.9 pmol/L) than in pa- 
tients (11.9+6.3 pmol/L). There was no 
difference in iron absorption in the ab- 
sence of exogenous pancreatic enzymes. 
Significant impairment of iron absorption 
was detected in both patients with cystic 
fibrosis and controls after administration 
of a preparation of pancreatic enzymes. 
There was an inverse relationship be- 
tween iron stores, as measured by serum 
ferritin, and iron absorption. These find- 
ings suggest that long-term consumption 
of pancreatic enzymes by patients with 
cystic fibrosis may contribute to iron 
deficiency. 

(AJDC. 1989;143:969-972) 


ron deficiency has been reported in 

33% to 66% of patients with cystic 
fibrosis (CF).* The etiology is probably 
multifactorial, including Inadequate di- 
etary intake, blood loss, iron malabsorp- 
tion, and chronic infection. There have 
been both in vitro and in vivo studies 


that suggest that iron absorption is in- 
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creased with exocrine pancreatic defi- 
ciency“ and that the administration of 
pancreatic enzymes may impair oral 
iron absorption. Other investigators, 
however, have not confirmed an effect of 
pancreatic enzymes on iron absorption.” 
The purpose of the present study was to 
investigate iron absorption in young- 
adult patients with CF and age-matched 


control patients as well as to measure | 


the effect of a preparation of pancreatic 
enzymes on iron absorption. 


PATIENTS AND METHODS 
Patients 


Thirteen patients with CF under medical 
care at The Johns Hopkins Hospital CF Cen- 
ter, Baltimore, Md, and 9 age-matched con- 
trol patients participated in the study. The 
control patients were recruited from the 
medical and nursing staff at the hospital. The 
study was approved by the Joint Committee 
on Clinical Investigation of The Johns Hop- 
kins Medical Institutions, and informed writ- 
ten consent was obtained from all subjects. 
The diagnosis of CF was based on a charac- 
teristic clinical picture and two positive 
quantitative pilocarpine iontophoresis sweat 
test results. Patients were invited to partici- 
pate irrespective af their hematologic status. 
The patients had not experienced a pulmo- 
nary exacerbatior. in the preceding month. 
None of the subjects had evidence of cor 
pulmonale, diabetes mellitus, or hepatobi- 


_liary or renal disease, nor were they receiv- 


ing oxygen or drugs known to affect gastric 
emptying. Among the patients with CF, 11 
were taking pancreatic enzyme supplements 
regularly and 1 was receiving a therapeutic 
dosage of iron. 


Methods 


Serum ferritin levels were measured by an 
immunoradiometric assay (Biorad, Hercu- 
les, Calif) and expressed in micrograms per 
liter (normal, >12.5 pg/L). Serum erythro- 
poietin levels were determined by a radioim- 
munoassay (Smith Kline & French Laborato- 
ries, Philadelphia, Pa) and expressed in units 
per liter (normal, 4 to 26 U/L). Serum iron 


levela were measured by a ferrozine assay” — 


and expressed in micromoles per liter (nor- 


mal, 11.6 to 31.3 pmol/L). Oxygen saturation 
was determined by pulse oximetry (Nelicor 
Inc, Hayward, Calif) with the subjects 
awake and resting. Hemoglobin levels, he- 
matocrit values, red blood cell distribution 
widths, and mean corpuscular volumes were 
determined by standard methods. 

Studies to determine the absorption ofiron 
given orally were performed by a modifica- 
tion of the method of Crawley.” After a 12- 
hour overnight fast during which no medica- 
tions were given, an intravenous heparin 
lock was placed, and an early morning venous 
blood sample was collected for baseline he- 
matologie values. On the first day of the 
study, elemental iron (2 mg/kg) was admin- 
istered in the form of liquid ferrous sulfate 


' (26 mg of iron per milliliter), and serum iron 


levels were measured 1, 2, and 3 hours after 
iron administration. Within 1 week the pro- 
tocol was repeated, but in the second study 
the subjects were given four capsules of a 
pH-sensitive, enteric-coated, microsphere 
preparation of pancrelipase (Pancrease, 
McNeil Pharmaceutical, Spring House, Pa) 1 
hour prior to the administration of iron. The 
mean interval between studies was 3.6 days 
for the patients and 3.1 days for the controls. 
No subjects were studied on consecutive 
days. Absolute increases in serum iron levels 
as well as percentage increases above base- 
line were calculated 1, 2, and 3 hours after 
iron administration. Differences in iron ab- 
sorption between patients with CF and con- 
trols and between subjects with low and nor- 
mal serum ferritin levels were evaluated by 
independent group t tests. The effect of sup- 
plemental pancrelipase was evaluated using 
paired-differences t tests. The ¢ tests were 
calculated using separate estimates of vari- 
ances in instances where the group variances 
could not be assumed to be equal. 


RESULTS 


Characteristics of the patients with 
CF and control patients on entrance into 
the study are shown in Table 1. They 
were closely matched in age. One of the 
patients with CF had an oxygen satura- 
tion of 93%; all others had saturations of 
95% or above. The patients with CF 
weighed significantly less than the con- 
trols. Baseline hematologic data for the 
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No. of subjects 
M:F ratio 





Mł 


*Values are mean + SD. 
+tP<.001. 
+P<.05. 






No. of subjects 
Hemoglobin, g/L 
Hematocrit 
Mean corpuscular volume, fL 
Red blood cell distribution width 
Serum iron, pmol/L 

Serum ferritin, pg/L 
Erythropoietin, U/L 





*Values are mean+SD. . 
tP<.001. 
tP<.05. 


patients and controls are shown in Table 
2. There was no significant difference in 
hemoglobin values; the lowest value in 
either group was 119 g/L. Mean values 
for red blood cell distribution width, se- 
rum ferritin, and serum erythropoietin 
were similar in patients and controls. 
However, in 5 patients and 4 controls, 
serum ferritin levels were less than 25 
ug/L. In the patient group, erythropoi- 
etin levels ranged from 6 to 20 U/L 
(mean, 14.5 U/L); there were no eleva- 
tions. The mean corpuscular volume 
was significantly lower in patients 
(86.1+2.7 fL) than in controls 
(90.9+5.0 fL) (P<.001). The mean se- 
rum iron concentration was significant- 
ly higher in controls (18.9 + 5.9 mol/L} 
than in patients (11.9+6.3 jmol/L) 
(P<.05); 5 of the 13 patients but none of 
the 9 controls had a serum iron concen- 
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Table 1.—Baseline Data 


Patients 
13 g 
8:5 


W:B ratio 9:4 9:0 
Age, y 

Mean 23.1 25.8 

Range 18-41 20-33 
O, saturation, % 

Mean 97.1 98.4 

Range 93-100 98-99 
Weight, kg* 

F 49.9 +9.7 57.9+7.5 

Mt 60.9+7.5 74.4+5.9 
Height, cm* l 

F 160.5+8.5 162.4 + 13.2 


170.4 +3.9 


Table 2.—Baseline Hematologic Data* 


Patients Controls 


13 9 
140+13 144+13 
0.421 +0.037 0.431 +0.047 
86.1 +2.7 90.9+5.0t 
13.1+0.9 12.6+0.7 
11.9+6.3 18.9+5.9+ 
. 68.1 +77.8 64.2 +64.6 
14.5+4.7 11.6+4.9 








Controls 









7:2 






















178.7 +8.5 




















tration lower than 9 pmol/L. There was 
no significant difference in baseline 
mean serum iron levels between study 
days 1 ard 2 in either the patient or 
control groups. 

In the absence of administration of 
pancreatic enzyme supplements, there 
was no significant difference in iron ab- 
sorption tetween patients and controls 
(Fig 1). The peak iron level above base- 
line increased by 311% in the patients 
and by 230% in the controls (not signifi- 
cant). However, there was significant 
impairment of iron absorption in both 
patients and controls after the adminis- 
tration of pancrelipase. In the patient 
group, 1 bour after iron administration, 
there was a 62% increase in the serum 
iron level above baseline in the presence 
of panzrelipase and a 188% increase 
above baszline in the absence of pancre- 
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Fig 1.—Percentage increases in serum iron 
levels in patients (squares, n= 13) and con- 
trols (circles, n= 9) following the oral adminis- 
tration of elemental iron (2 mg/kg) in the ab- 
sence of parcreatic enzyme supplements 


. (not significan:). 


lipase (P<.)5) (Fig 2). In the control 
group (Fig 3) and in the patient and 
control groups combined, percentage 
increases in serum iron levels as well as 
peak serum iron levels were significant- 
ly higher in the absence of pancrelipase 
1, 2, and 3 Łours after iron administra- 
tion. When iron absorption in the ab- 
sence of pancrelipase was compared in 
the 9 subjects (5 patients, 4 controls) 
with serum ferritin levels less than 25 
wg/L and in the 18 subjects (8 patients, 5 
controls) with serum ferritin values 
greater than 25 pg/L, peak serum iron 
levels were significantly higher 1, 2, and 
3 hours efter iron administration 
(P<.02), and the percentage increase in 
iron levels was significantly higher 2 
and 3 hours after iron administration 
(P<.05) in the group with low serum 
ferritin leve._s. Among all subjects there 
was an Inverse relationship between 
baseline serum ferritin levels and iron 
absorption (Fig 4). 


COMMENT 


Our resulzs are consistent with previ- 
ous findings that iron deficiency is com- 
mon in patients with CF." We found a 
significant reduction in iron absorption, 
both in patients with CF and in controls, 
when iron was administered along with 
pancreatic enzymes. This is consistent 
with previous studies in which adminis- 
tration of pancreatic enzymes has been 
associated with reduced oral iron ab- 
sorption in both healthy controls and 
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Fig 2.--Comparison of absolute increases in serum iron levels (left) and percentage increases 
above baseline (right) in the absence (open squares) and presence (solid squares) of pancreatic 
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enzyme supplements in 13 patients with cystic fibrosis. Asterisk indicates P<.05, 
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Fig 3.—Comparison of absolute increases in serum iron levels (left) and percentage increases 
above baseline (right) in the absence (open circles) and presence (solid circles) of pancreatic 
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enzyme supplements in nine controls. Asterisk indicates P<.05. 


patients with CF.“ It has also been ob- 
served that patients with CF who had 
been receiving pancreatic supplements 
longer than 1 year had lower hemoglo- 
bin and plasma iron levels, as well as 
impaired iron absorption, compared 
with untreated patients and controls.° 
Conversely, increased iron uptake has 
been observed in patients with pancre- 
atitis and pancreatic insufficiency." 
Heinrich et al,’ in studies on just three 
patients, found no difference in iron ab- 
sorption between patients with CF and 
controls and no effect of enzymes on iron 
absorption. In animal studies, ligation 
of the pancreatic duct has led to an in- 
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crease in iron absorption,” and in vitro 
studies using an isolated rat jejunum 
preparation have demonstrated inhibi- 
tion of iron uptake following the admin- 
istration of pancreatic extract.® 

The mechanism by which pancreatic 
enzymes impair iron absorption is not 
clear. Intraluminal pH may be an impor- 
tant factor, since inorganic iron must 
first be reduced to the ferrous state to 
be absorbed. Increased absorption of 
iron would be expected in patients with 
pancreatic insufficiency because of a 
lower intraluminal pH, which favors so- 
lubility and reduction of iron to the fer- 
rous form.” An effect of pancreatic en- 


Peak Serum Iron, pmol/L 





0 100 200 300 
Serum Ferritin, pg/L 

Fig 4.—Relationship between baseline se- 
rum ferritin and peak serum tron concentra- 
tions measured over a 3-hour period following 
the oral administration of elemental iron (2 
mg/kg) in patients (solid circles, n=13) and 
controls (open circles, n = 9) in the absence of 
pancreatic enzyme supplements (r= —.5, 
P<,02). The solid line represents the linear 
regression for patients and controls 
combined. 


zymes on pH has also been postulated. 
In in vitro studies it has been shown that 
the pH of ferrous sulfate alone is lower 
than that of a ferrous sulfate—pancreatic 
enzyme mixture.’ The more acid pH of 
ferrous sulfate alone would favor iron 
solubility and absorption. However, in 
an isolated rat jejunum model, iron up- 
take was inhibited by pancreatic en- 
zymes even when the pH was kept con- 
stant.° Alteratively, components of 
pancreatic enzyme preparations may 
combine with iron and impair its absorp- 
tion or may directly injure or bind muco- 
sal iron-binding receptors. 

The clinical significance of our obser- 
vations is difficult to interpret. There 
are two kinds of iron in the diet with 
respect to the mechanism of absorption: 
heme iron and nonheme iron. Heme iron 
is derived from hemoglobin and myoglo- 
bin, and nonheme iron is derived mainly 
from cereals, vegetables, and fruits.” 
Heme ironis much better absorbed than 
nonheme iron. The iron employed in this 
study was nonheme iron, but the bio- 
availability of ferrous sulfate when giv- 
en with water, as in our study, is usually 
much greater than when iron in any 
form is ingested in a meal. The fact that 
iron deficiency anemia develops in so 
many patients with CF who are given 
pancreatic extract supplement suggests 
that our observations do have biologic 
relevance. It should be noted, however, 
that all of our study subjects were 
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adults; the results may not be applicable 
to growing children. 

In patients with CF, an inverse rela- 
tionship between Pao, levels and hemo- 
globin and hematocrit values has been 
observed,’ but compensatory polycy- 
themia is unusual. A defect in red blood 
cell production appears to be the prima- 
ry factor, most likely secondary to a 
disturbance in erythropoietin regula- 
. tion and iron availability. Erythropoie- 
tin levels were normal in our patients. 
This is consistent with a previous study 
in patients with CF in which there was 
no compensatory increase in erythro- 
poietin relative to the degree of under- 
lying anemia and hypoxemia.’ This 
blunted erythropoietin response is simi- 
lar to that seen in a variety of inflamma- 
tory conditions.*”* Its mechanism in pa- 
tients with CF is not known. 

In conclusion, the iron status of pa- 
tients with CF should be routinely mon- 
itored; the serum ferritin level is proba- 


bly the most useful measurement of 
total body iron stores. Based on our re- 
sults, we recommend that if supplemen- 
tal iron is given, it should not be 
administered in close proximity to 
administration of pancreatic enzyme 
supplements. 


This study was supported in part by a grant from 
the Cystic Fibrosis Foundation, Rockville, Md. 

Sandra Zubrowski assisted in the prevaration of 
the mar.uscript. 
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Risk of Infectious Complications in Well-Appearing 
Children With Transient Neutropenia 


Anthony J. Alario, MD, John S. O’Shea, MD 


è To determine whether well-appearing 
children found incidentally to be neutro- 
penic are at risk for an infectious compli- 
cation, 44 consecutive months of hema- 
tology laboratory records were reviewed. 
One hundred nineteen patients had medi- 
cal record documentation regarding clini- 
cal course, serial white blood cel! counts, 
and the absence of serious infections, 
chronic illnesses, or a family history 
known to be associated with neutropenia. 
The median duration of documented neu- 
tropenia was 13 days (range, 1 to 491 
days). Infectious complications occurred 
in 4 of the 36 patients who had neutro- 
penia for more than 30 days (2 with stoma- 
titis, 1 with cellulitis, and 1 with pneumo- 
nia) but In none with shorter durations of 
neutropenia. There were no significant as- 
sociations between the development of an 
infectious complication and either the ini- 
tial absolute neutrophil count or the 
lowest documented absolute neutrophil 
count, nor was there a correlation be- 
tween the initial absolute neutrophil count 
and the duration of neutropenia. These 
data indicate that infectious complica- 
tions occur in otherwise well children with 
unexplained neutropenia that persists, 
but these infections are infrequent and 
usually are superficial. 

(AJDC. 1989:143:973-976) s 


t is well recognized that children and 

adults with a chronically suppressed 
immune system are at an appreciable 
risk for developing septicemia or a seri- 
ous focal infection while they remain 
immunocompromised.” In addition, in- 
dividuals with chronic or immune-medi- 
ated neutropenia are also susceptible to 


mucocutaneous and pyogenic infec- 
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tions.”* This susceptibility may be par- 
ticularly evident in childhood, when the 
other modalities of host defense are not 
mature.’ The risk of infection in these 
situations is correlated with both the 
duration and the degree of neutro- 
penia.*”” | 

Even though isolated neutropenia is 
common in children who were previous- 
ly well,” pediatricians often become 
concerned that these children may be at 
the same significant risk for infection as 
those who are immunocompromised."*" 
The purpose of this study was to deter- 
mine whether well-appearing children 
without identified comorbid illness who 
are found to be neutropenie during mi- 
ncr acute illnesses, routine preoper- 
ative screening, or treatment for com- 
mon childhood conditions are at risk for 
an infectious complication while they 
are neutropenic. An additional study 
purpose was to define the relationships 
between the duration of neutropenia, 


. the initial and lowest documented abso- 


lute neutrophil counts, and the develop- 
ment of infectious complications in this 
cohort of children: 


PATIENTS AND METHODS 
Patient Sample and 
Clinical Data Gathering 


Forty-four conseeutive months of hospital 
hematology records for all patients 18 years 
or younger were reviewed to identify retro- 
spectively children with neutropenia, de- 
fined as an absolute neutrophil count of 
1.5x 10L or legs*'*” (absolute neutrophil 
count=total leukocyte count per 
microliter X percentage of neutrophils and 
bands x 0.001). In addition, 20 children with 
an absolute neutrophil count of 1.5 x 10°/L or 
less were prospectively identified by daily 
review of hematology records from either the 
pediatric outpatient (the primary care unit 
and emergency department) or the inpatient 
(wards and intensive care unit) services. 
Complete blood cell counts were performed 
on one of two cell counters (Coulter Model $ 


or S-Plus, Coulter Electronics, Inc, Hialeah, 
Fla). Leukocyte differential counts were de- 
termined by licensed technologists who per- 
formed microscopic examinations of 100 cells 
on the peripheral blood smears. The medical 
records of all neutropenic patients were then 
extracted by means of a standard form to 
record demographic information, the clinical 
circumstances associated with neutropenia 
(ie, presenting complaints, history and phys- 
ical examination findings, and initial and final 
diagnoses), and the clinical outcome, includ- 
ing the development of any infectious compli- 
cation. In this study, an infectious complica- 
tion was defined as a mucocutaneous or 
systemic bacterial or fungal infection that 
occurred while the patient was neutropenic. 
Additionally, the degree and duration of neu- 
tropenia and associated laboratory results 
(including blood, urine, cerebrospinal fluid, 
and skin cultures and bone marrow examina- 
tions) were recorded. The physicians of pa- 
tients who lacked complete hospital record 
data on medical outcome were contacted by 
telephone or letter by a research assistant, 
for follow-up information. 

Patients who were previously well and had 
isolated neutropenia documented during an 
acute, febrile illness were included. Children 
whe had received a complete blood cell count 
as part of a routine screening protocol before 
elective surgical procedures were included 
as well, if they did not have a presurgical 
condition or syndrome known to be associ- 
ated with neutropenia. Patients were also 
included if they had been receiving either 
antimicrobials for acute, self-limited com- 
mon pediatric illnesses (eg, otitis media or 
pharyngitis) or anticonvulsants for well- 
defined seizure disorders and had undergone 
treatment at least 48 hours during the 2 
weeks before the documentation of neu- 
tropenia. 

Patients with a family history of a neutro- 
phil disorder or with previously doeumented 
cyclic, autoimmune, or chronic neutropenia, 
pancytopenia, or chronic illnesses associated 


with immune suppression (eg, malignant 


neoplasm, human immunodeficiency virus 
infection, and chronic renal diseases) were 
excluded from the study. Patients with a 
sericus bacterial infection (eg, meningitis or 
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sepsis) diagnosed at the visit when the neu- 
tropenia was detected were also excluded. 
Eligible patients who did not have serial 
white blood cell counts obtained at least ev- 
ery 21 days until the neutropenia resolved (as 
documented by a minimum of two blood 
counts) were analyzed separately from those 
in whom serial counts were available. 


Data Analysis 


Data were analyzed by means of a pro- 
grammed calculator with standard tech- 
niques. The x’ test was used to analyze data 
that were categorical, and a y’ test for linear- 
ity was used for data that were part categori- 
eal and part ordinal to determine if relation- 
ships were linear.’ Pearsons Product- 
Moment Correlation coefficients were 
determined for dimensional data. 


RESULTS 


Records of 251 pediatric patients with 
an absolute neutrophil count of 
1.5 10°/L or less were reviewed. For- 
ty-three (17%) were excluded from fur- 


Table 1.—Sample Characteristics . 
(N= 119) - 


No. of 
Patients 
















Patient Group 


Acutely ill 
iliness 
Viral syndrome 
Asthma/bronchiolitis 
Otitis media 
Gastroenteritis 
Rule out sepsis 
Epstein-Barr infection 
_ Other 
Neutropenia detected during 
routine preoperative 
screening 
Type of surgery 
Otolaryngologic 
General 
Orthopedic 
Receiving medications 
associated with 
neutropenia 23 
Type of medication 
‘Antimicrobial 18 
Anticonvulsant 


~J 
œ 





& 





Oh WOR wD 





po wh 







ks 
Non a 








Patient/Age/ 
Race/Sex initial Diagnosis 

Viral syndrome 

Infectious mononucleosis 

Otitis media 

Rule out sepsis 


1/18 mo/W/M 

2/7 YANM 

3/2 y/B/F 

4/8 mo/B/M 
*ANC indicates absolute neutrophil count; IC, infectious complication. 
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ther analysis because of cyclic neu- 
tropenia, pancytopenia, or chronic 
illnesses (ie, malignant neoplasms) as- 
sociated with immune suppression. Six- 
teen cnildren (6%) were excluded be- 
cause they presented with symptoms 
and signs of a serious bacterial infection 
(4 with meningitis, 4 with sepsis, and 8 
with pneumonia) at the visit when neu- 
tropema was detected. An additional 73 
children (29%) had only clinical out- 
comes assessed because they did not 
meet the criterion of having serially 
documented white blood cell counts; 40 
were taking medications known to be 
associated with neutropenia (mostly 
antibiotics and anticonvulsants), and 38 
had acute illnesses. None of the children 
in these latter two groups developed an 
infectious complication at follow-up 
evaluetions. The remaining 119 neutro- 
penic patients had serial white blood cell 
counts documented for at least every 21 
days until the neutropenia resolved, 
and they form the basis of this report. 
Sixty-six percent were acutely ill, in 
15% neutropenia was detected during 
routine preoperative screening, and 
19% were receiving antimicrobial or 
anticcnvulsant medications known to be 
associated with neutropenia (Table 1). 
Thirty-eight percent of the acutely ill 
patients were initially admitted to the 
hospizal for observation and/or antimi- 
erobial therapy. i 

The mean age of the 119 patients was 


42+28 months, 57% were male, and 


52% were white. The mean white blood 
cell count was 6.337 + 2.959 x 107/L, and 
the mean absolute neutrophil count was 
1.029 + 0.498 x 10°7/L. Fifty-three per- 
cent of the sample had an absolute 
neutrophil count between 1.01 and 
1.5x10°7/L, 34% between 0.501 and 
1.0 x 10°/L, and 18% 0.5 x 10°/L or less. 
The median duration of neutropenia for 
the entire sample was 13 days (range, 1 


ANC at 
Diagnosis of 
iC, x 10°/L 


initial ANC, 
x 10%L 


Stomatitis 
Cellulitis 
Pneumonia | 
Stomatitis 





to 491 days), and the median duration of 
neutropenia for children with an abso- 
jute neutrophil count of 0.5 x 10° or less 
was 17 days. Neutropenia resolved in 
70% of the children by 30 days and in 
80% by 42 days. The median percentage 
of lymphocytes in the peripheral blood 
of the patients was 0.68 (range, 0.30 to 
0.96; mean, 66.4+12.4). The median 
percentage of monocytes was 0.08 
(range, 0.01 to 0.23; mean, 7.5+5.4), 
and of eosinophils, 0.8 (range, 0 to 0.27; 
mean, 2.8+2.5). Eleven percent of the 
children had increased numbers of 
basophils, myelocytes, metamyelo- 
cytes, and plasmacytoid cells in the pe- 
ripheral smear. Bone marrow examina- 
tions were performed in four patients; 
two had normal marrow cellularity, and 
the other two had maturation arrest.at 
the promyelocyte or myelocyte stages. 
There were no racial differences among 
patients regarding the total leukocyte 
count, the initial or lowest documented 
absolute neutrophil count, the duration 
of neutropenia, or the proportions of 
lymphocytes, monocytes, or eosino- 
phils. In addition, no correlation was 
found between the initial absolute neu- 
trophil count and the duration ofneutro- ` 
penia in either white (r=.185, P=.15) 
or black (r=.156, P=.20) (fu = .168, 
P=.10) children. 
Four children (8.4%) developed docu 

mented infectious complications while 
they remained neutropenic, all for long- 
er than 30 days (Table 2). No patient had 
an absolute neutrophil count of 
0.5x10°L or less when an infectious 
complication was diagnosed. In addi- 
tion, the documented nadir of the neu- 
trophil count was not correlated with 
the time of onset of an infectious compli- 
cation in any of these patients. All of the 
patients were hospitalized, but none 
experienced severe morbidity from the 
infectious complication. Three were 


Duratlon of 
Neutropenia 
When IC Was 
Diagnosed, d 


Total 
Duration of © 
Neutropenia, d 
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treated with antimicrobials adminis- 
tered intravenously. All patients im- 
proved within 4 to 8 days of hospitaliza- 
tion, and in two cases complete clinical 
recovery occurred before resolution of 
neutropenia. No bacterial, fungal, or vi- 
ral organisms were identified by blood, 
cerebrospinal fluid, or tissue cultures in 
any of these children. The absolute neu- 
trophil count rose to over 1.5 x 10°/L in 
these patients within 1 to 12 days after 
diagnosis. None of the children redevel- 
oped documented neutropenia in the 
several months after the infection. Fur- 
thermore, no significant associations 
between the development of an infec- 
tious complication and either the initial 
(x"=1.86, P=.25) or lowest (x"=3.50, 
P=.08) documented absolute neutro- 
phil count were found. 


COMMENT 


This study has documented that oth- 
erwise healthy children in whom iso- 
lated, transient neutropenia is discov- 
ered during a minor, acute illness, 
routine preoperative screening, or 
treatment for common pediatric condi- 
tions are at little risk of developing sep- 
ticemia or other serious infectious com- 
plications. In addition, infections are 
infrequent, occur in children with neu- 
tropenia lasting longer than 30 days, 
and tend to be superficial (ie, involve the 
skin and mucous membranes) in a ma- 
jority of cases. None of these patients 
developed septicemia or bone or central 
nervous system infection. 

It is fairly common for a pediatrician 
to encounter a child with isolated, tran- 
sient neutropenia in many clinical 
settings. A retrospective review by 
Bowden et al“ demonstrated that neu- 
tropenia was present in 3% of inpatients 
and 7% of outpatients. Although one 
third of our patients had an absolute 
neutrophil count between 0.5 and 
1.0 x 10°/L, documented cases of stoma- 
titis, gingivitis, or skin infections did 
not occur with the frequency that has 
been previously reported with counts in 
this range.” More importantly, only one 
of the 16 previously well children with 
initially severe neutropenia (absolute 
neutrophil counts <0.5 x 10°/L) experi- 
enced any infectious complication. This 
patient developed stomatitis after a 
prolonged period of neutropenia. Valia- 
veedan et al” recently reported on an 
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almost identical number of patients 
with severe neutropenia and found bac- 
teremia from commonly identified or- 
ganisms (Streptococcus pneumoniae, 
Haemophilus influenzae) in three pa- 
tients. The reasons for the relatively 
high proportion of children with bacter- 
emia, although not discussed, perhaps 
were related to patient selection, since 
all of their patients had been hospital- 
ized and evaluated by the hematology 
service, Combining eases of our series 
and that of Valiaveedan et al, none of 
the 33 children with an absolute neutro- 
phil count less than 0.5 x 10°/L had inva- 
sive infections with either Staphylococ- 
cus or gram-negative enteric organisms 
as are commonly encountered in im- 
munosuppressed patients with severe 
neutropenia.” Ea 

One half of the patients in our series 
were black, suggesting that possibly 
some had “pseudoneutropenia” or “be- 
nign neutropenia.” This phenomenon 
has been identified in a proportion ofthe 
20% to 30% of blacks with a significantly 
lower mean tota: white blood cell count 
than whites.’ However, the distribu- 
tion of the absolute neutrophil count in 
black children in our series paralleled 
that of white children, and the duration 
of neutropenia in both black and white 
children was similarly transient and 
consistent with a previous report.” In 
addition, all of the black children had an 


absolute neutrophil count greater than: 


1.5 x 10°/L at follow-up determinations. 
Therefore, black children with tran- 
sient neutropenia do not appear to be at 
any different risk for the development 
of serious infections than are white chil- 
dren, The question of whether there is a 
subset of black children with an absolute 
neutrophil count chronically in the neu- 
tropenic range and thus at potential risk 
for serious infections is not addressed 
by this study. 

There are cerzain limitations of this 
study that may affect the interpretation 
of the data, The timing of serial blood 
counts was usually up to the discretion 
of the patient’s physician. Therefore, 
the precise duration of neutropenia for 
any given patient is unknown. Howev- 
er, a median duration of neutropenia of 
18 days clearly indicates that it was 
transient in a large number of cases. 
While there did not appear to be any 
relationship between the subsequent 


development of an infectious complica- 
tion and either the initial or lowest abso- 
lute neutrophil count, the number of pa- 
tients with severe neutropenia was 
small and the duration of neutropenia 
relatively transient. It is possible that 
this degree of neutropenia is not com- 
monly detected in essentially well 
children. 

The mechanisms by which many 
acute childhood illnesses (eg, parvo- 
virus infection) induce transient neutro- 
penia are incompletely understood. It is 
postulated that neutropenia in these sit- 
uations may be the result of a number of 
processes, including excessive neutro- 
phil margination along endothelial sur- 
faces, complement activation of C5 to 
C5a, an increase in the peripheral utili- 
zation or destruction of leukocytes, en- 
dotoxin depletion of the bone marrow 
reserve pool, or suppression of myelo- 
poiesis by the infecting agent.*"*” An- 
other possible mechanism for the induc- 
tion of neutropenia is a transient 
production of circulating antineutrophil 
autoantibodies.” Both toxic and immu- 
nologie mechanisms for drug-induced 
neutropenia have been described in de- 
tail elsewhere." 

Overall, the small number of patients 
experiencing an infectious complication 
paralleled previously reported patterns 
of skin, mucous membrane, and pulmo- 
nary infections seen in children with 
other forms of neutropenia.*” The four 
patients with complications had benign 
courses’ and had normal neutrophil 
counts within 2 weeks of the onset of 
complications. The recovery from neu- 
tropenia may have been coincidental 
with the infection or related to such fac- 
tors as waning antineutrophil antibod- 
les or a direct effect of the infection in 
stimulating the bone marrow. The ma- 
jority of patients in this sample had an 
increase in the mean proportion of lym- 
phocytes, monocytes, or eosinophils, of- 
ten in ranges that were greater than 
expected for age.” Whether the in- 
crease in circulating lymphocytes and 
other granulocytes had a protective ef- 
fect against invasion of microorganisms 
is unknown. The commonly encoun- 
tered peripheral-blood monocytosis in 
many neutropenic states may offer only 
nominal protection against pyogenic or-. 
ganisms, since the response of mono- 
cytes to chemotactic stimuli and their 
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rate of phagocytosis are more sluggish 
than are those of polymorphonuclear 
leukocytes.” 

The clinical implication for practitio- 
ners is that otherwise well children with 
neutropenia are unlikely to develop se- 
rious infectious complications, especial- 
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Pulmonary Hypertension and Asthma in Two 
Patients With Congenital Heart Disease 


Abraham Rothman, MD, Thomas J. Kulik, MD 


è Reactive airway disease has only 
rarely been associated with pulmonary 
hypertension. We treated two patients 
with congenital heart disease and asthma 
who had increased pulmonary arterial 
pressure at cardiac catheterization. Pul- 
monary hypertension could not be ex- 
plained solely by the cardiac lesion, nor by 
respiratory mechanical factors, as the pa- 
tients did not have wheezing during the 
catheterization study. After long-term 
treatment with bronchodilators, cortico- 
steroids, and oxygen, and coincident with 
improvement in the airway disease, there 
was catheterization-proved diminution of 
pulmonary hypertension. Whether asth- 
ma and pulmonary hypertension were 
causally linked is unknown, but further 
work seems Indicated to elucidate the re- 
lationship between bronchoconstriction 
and pulmonary vasoconstriction. Further- 
more, aggressive management of even 
mild reactive airway disease may be war- 
ranted in patients with pulmonary hyper- 
tension, regardless of apparent cause. 

(AJDC. 1989;143:977-979) 


Pulmonary hypertension and cor pul- 

monale are common sequelae in pa- 
tients with severe chronic obstructive 
lung disease, upper airway obstruction, 
and bronchopulmonary dysplasia.” 
However, pulmonary hypertension has 
rarely been described in association 
with asthma. There are a few case re- 
ports of the association of pulmonary 
hypertension and reactive airway dis- 
ease in adults” and children,” but most 
of the patients had moderate to severe 
hypoxemia or polycythemia. In this ar- 
ticle, we describe two patients with con- 
genital heart disease, pulmonary hyper- 
tension, and asthma but no significant 
hypoxemia, acidosis, or polycythemia. 
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Pulmonary hypertension was docu- 
mented when the patients did not have 
significant wheezing but were in a peri- 
od of their lives when they were having 
significant asthmatic attacks. With 
long-term treatment for and ameliora- 
tion of their airway disease, they had a 


catheterization-proved decrease in pul- . 


monary arterial pressure. 
PATIENT REPORT 


PATIENT 1.—A male patient with pulmo- 
nary atresia, malalignment ventricular sep- 
tal defect, and muitiple aortopulmonary col- 
lacerals underwent placement of aright 
ventricular to pulmonary arterial valved ho- 
mograft, patch closure of the ventricular sep- 
tal defect, and coil embolization of the aorto- 
pulmonary collaterals at 16 months of age. 
Postoperative catheterization (1 month lat- 
er, to coil another gortopulmonary collateral) 
revealed a pulmonary arterial pressure of 
36/10 mm Hg (one third of systemic pres- 
sure). On routine follow-up recathetarization 
at 26 months of age, he had suprasystemic 
pulmonary arterial pressure unresponsive to 
100% oxygen (Table). The pulmonary arter- 
ies were large and without evidence of pe- 
ripheral stenosis. When catheterized, he did 
not have significant cyanosis, coughing, 
wheezing, or respiratory distress. A chest 
reentgenogram showed moderate cardio- 
megaly and hyperinflation but no edema or 
infiltrates. ' 

During the next 4 months he was admitted 
to the hospital three times in status asthmati- 
cus, twice requiring endotracheal intuba- 
tion. The wheezing and respiratory distress 
responded to intravenous isoproterenol hy- 
drochloride, theopaylline, and carticoste- 
roids. In the following year he was treated at 
home with oxygen, albuterol, metaproter- 
enol sulfate, theophylline, cromolyn sodium, 
and corticosteroids. He had virtual resolu- 
tion of his airway disease, and all drugs, ex- 
cept oral albuterol, were stopped by 40 
months of age. He was recatheterized at 45 
months of age, ar.d the pulmonary arterial 
pressure had decreased to nearly normal lev- 
els (Table). 

PATIENT Z2.—A male patient with double 
inlet left ventricle, subaortic outflcw cham- 


ber, restrictive bulboventricular foramen, 
and severe tubular hypoplasia of the aortic 
arch underwent a main pulmonary artery to 
ascending aorta anastomosis (to provide un- 
obstructed outflow from the ventricle to the 
aorta), ascending to descending aorta homo- 
graft, and a modified right Blalock-Taussig 
shunt (4-mm polytef [polytetrafluoroethy- 
lene; Impra] graft from the right subclavian 
artery to the right pulmonary artery) at 6 
days of age. Because of increasing cyanosis, 
at 9 months of age he was recatheterized, and 
the mean pulmonary arterial pressure was 10 
mm Hg. He then underwent a Glenn anasto- 
mosis (the pulmonary arteries were divided 
near their confluence, the superior vena cava 
was anastomosed to the right pulmonary ar- 
tery, and the shunt was left in continuity 
with the left pulmonary artery). 

At 11 months ofage he was admitted to the 
hospital with respiratory distress and facial 
edema. The chest roentgenogram revealed a 
normal heart size, a small right pleural effu- 
Sion, increased pulmonary venous markings, 
and no evidence of air trapping. At catheter- 
ization, he did not have a significant cough or 
wheezing. He had an elevated right pulmo- 
nary arterial pressure, a mean left atrial 
pressure of 9 mm Hg, and a mean right atrial 
pressure of 6 mm Hg (Table). Although the 
left atrial pressure was within normal limits, 
a blade and balloon atrial septostomy was 
performed to decrease the pulmonary arteri- 
al pressure by lowering the left atrial pres- 
sure. Despite lowering the mean left atrial 
pressure-to 6 mm Hg, the mean pulmonary 
arterial pressure decreased only to 21 mm 
Hg. Later during that hospitalization, the 
patient developed wheezing, which re- 
sponded. to metaproterenol, cromolyn, and 
oxygen. He was discharged from the hospital 
receiving nebulized metaproterenol and ero- 
molyn and did not have any-more episodes of 
significant wheezing. 

At recatheterization at 14 months of age, 
the pulmonary arterial pressure had de- 
creased to a mean of 18 mm Hg (Table). 


COMMENT 


Although pulmonary hypertension 
and cor pulmonale have been docu- 
mented during acute asthmatic epi- 
sodes,” pulmonary hypertension seems 
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| Cardiac Catheterization Data* 


Pressures, mm Hg 


itii O 
catheterization 
(age, 26 mo) 199 
Later 21 
catheterization§ 
(age, 45 mo) 


116/35 (65) 
35/12 (21) 


~ oth saian 


Initial 21 
catheterization 
(age, 11 mo) 

Later 21 
catheterization§ 
(age, 14 mo) 


(RPA, 13) 


~ (RPA, 26), 100/55 (72) __ 6 


98/60 (78) 6 


Saturations, % 


PCW 


RA 
Aot (Mean) (Mean) PA 


Patient 1 


` 128/40 (72) “108/75 (80) È 11 62 
96/52 (72). 


97/54 (72) 


o Patient? o0. 
APA,67 67 


RPA, 68; 83 
LPA, 83 


PVR/SVR, Pco,, 


WU pH mmHg Het 





. *Ao indicates aorta; Hct, hematocrit; PA, pulmonary artery; PCW, pulmonary capillary wedge or left atrial; PV, pulmonary vein; PVR, pulmonary vascular 
resistance; Qp/Qs, pulmonary to systemic flow ratio; RA, right atrium; RPA, right PA; SVC, superior vena cava; SVR, systemic vascular resistance; and WU, Woods 


units. 
tNumbers in parentheses are means. 
Pon 434 mm Hg. 
§After improvement in asthma. 


After blade and balloon atrial septostomy, mean RPA pressure was 21 mm Hg. 
{Not calculated because separate right and left pulmonary biood flows were not obtained. 


to be infrequent during chronic stable 
asthma. One report’ described three 
children seen in Denver, Colo, with 
acute signs and symptoms of asthma, 
moderate arterial hypoxemia, and cath- 
eterization-proved pulmonary hyper- 
tension. One of the children died and the 
other two improved symptomatically 
(one after moving to a lower altitude), 
but there was no documentation of re- 
versal of pulmonary hypertension. 

In this article, we describe two young 
patients with congenital heart disease 
and elevated pulmonary arterial pres- 
sure out of proportion to their cardiac 
defect and age. Pulmonary hyperten- 
sion was documented at a catheteriza- 
tion when they had no significant 
wheezing but in a period of their lives 
when they had significant acute asth- 
matic attacks. Both patients had docu- 
mentation of low pulmonary arterial 
pressure by a previous catheterization, 
making it even more unlikely that the 
pulmonary hypertension was linked to 
the cardiac defect. Other causes of pul- 
monary hypertension were ruled out; 
chest roentgenograms did not show evi- 
dence of significant lung disease, such as 
pneumonia or atelectasis. Neither pa- 
tient had significant respiratory dis- 
tress when catheterized, minimizing 
the possibility of significant mechanical 
effects, such as large swings in intratho- 
racic pressure.” They did not have sig- 
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nificantly elevated left atrial pressure 
or signs of congestive heart failure and, 
therefore, did not have “cardiac” asth- 
ma, nor did they have significant acido- 
sis, hypercapnia, or polycythemia. 
They did have variable degrees of sys- 
temic arterial oxygen desaturation, but 
only mild pulmonary venous desatura- 
tion (Table). However, even after the 
pulmonary venous saturation was in- 
creased acutely with oxygen in patient 
1, the pulmonary vascular resistance 
did not decrease significantly. Even 
though these patients did not have sig- 
nificant wheezing when catheterized, 
patient 1 had episodes of status asthma- 
ticus within a month of the procedure, 
and patient 2 developed wheezing dur- 
ing that hospitalization and required 
bronchodilator treatment after dis- 
charge from the hospital. Both patients 
had a szrong family history of asthma. 
The coexistence of pulmonary hyper- 
tension and bronchoreactive airway dis- 
ease raises several possibilities. First, 
it is possible that the pulmonary hyper- 
tension and asthma were fortuitously 
and not functionally associated. Howev- 
er, spontaneous resolution of pulmo- 
nary hypertension outside the newborn 
period is exceedingly rare.” There was 
no intervening surgical or catheteriza- 
tion procedure to cause the decrease in 
pulmonary arterial pressure. Further- 
more, zhe treatment given for asthma 


did not inelude any conventional drugs 
used to treat pulmonary hypertension. 
However, an effect by these agents on 
the pulmonary vasculature cannot be 
ruled out, since it has been shown that 
aminophylline” and cromolyn” can in- 
hibit hypoxic pulmonary vasoconstric- 
tion, and long-term oxygen therapy was 
beneficial to patients with pulmonary 
hypertensicn and chronic obstructive 
lung disease.” 

Alternatively, the pulmonary hyper- 
tension and asthma may have been func- 
tionally associated, especially since 
they occurred simultaneously, and the 
decrease in pulmonary arterial pressure 
was concomitant with improvement in 
the airway disease. Since both bronchi 
and pulmonary vessels contain smooth 
muscle in their walls and are in close 
anatomic relation, release of mediators 
that cause both bronchoconstriction and 
vasoconstriction may be involved. 
Among these potential mediators are 
histamine,” prostaglandin D,,“™ pros- 
taglandin F,, and thromboxane A,” 
and leukotrienes C, and D,” Indeed, 
pulmonary vasoconstriction and bron- 
choconstriction are known to be tempo- 
rally associated and possibly caused by 
the same mediator(s) in patients with 
pulmonary thromboembolism.” In fur- 
ther support of this association between 
bronchial and vascular disease is a re- 
port of 10 adult patients with idiopathic 
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pulmonary hypertension, 8 of whom had 
decreased ‘airflow on pulmonary func- 
tion tests.” Although the fact that our 
patients were not wheezing when they 
were catheterized might argue against 
this possible association, differential 
bronchial and vascular smooth-muscle 
sensitivity to the mediators and proxim- 
ity to the site of release might explain 
the differing bronchial and vascular re- 
sponses at a certain point in time. 

A third possibility is that there are 
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individuals with hyperreactive bronchi- 
al and vascular smooth musele, who will 
abnormally respond to “normal” levels 
of circulating agents or trig zering stim- 
uli with broncheconstrictian and vaso- 
constriction. One report described a 
group of patients with concemitant sys- 
temic and pulmonary arterial hyperten- 
sion, raising the possibility of a common 
mediator or shared hyperreactivity of 
two different smooth-muszle cell tis- 
sues.” There is also evidence that 
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smooth-muscle hyperreactivity is an 
important component in the pathogene- 
sis of essential hypertension.” 

Although this report does not estab- 
lish a causal relationship between asth- 
maand pulmonary hypertension, it does 
suggest that this association should be 
sought in other patients with a similar 
presentation. Furthermore, aggressive 
treatment of even mild reactive airway 
disease may be indicated in patients 
with pulmonary hypertension. 
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Hormonal Therapy for Cryptorchidism With 
a Combination of Human Chorionic Gonadotropin 
and Follicle-Stimulating Hormone 


Success and Relapse Rate 


Giuseppe Saggese, MD; Paolo Ghirri, MD; Stefano Gabrielli, MD; Giulio C. M. Cosenza, MD 


e We treated 163 patients (Tanner stage 
1), aged 1 to 11 years, with cryptorchidism 
with a combination of 500 to 2000 IU of 
human chorionic gonadotropin divided 
into two intramuscular injections and giv- 
en weekly and 75 IU of follicie-stimulating 
hormone once a week for 6 weeks. One 
hundred twelve patients had unilateral 
cryptorchidism. Response to therapy, 


which is descent of testes into scrotum, . 


by age group was as follows: 2 (13.3%) of 


15 patients aged 1 to 2 years; 8 (29.6%) ` 


of 27 patients aged 3 to 4 years; 13 (38.2%) 
of 34 patients aged 5 to 6 years; and 18 
(50%) of 36 patients aged 7 to 11 years. 
Fifty-one patients had bilateral cryptorchi- 
dism. Response by age group was as fol- 
lows: 1 (16.6%) of 6 patients aged 1 to 2 
years; 3 (27.2%) of 11 patients aged 3 to 4 
years; 6 (37.5%) of 16 (plus unilateral de- 
scent in 1 patient) aged 5 to 6 years; and 10 
(55.5%) of 18 patients aged 7 to 11 years. 
The results are comparable with those ob- 
tained with human chorionic gonadotro- 
pin treatment alone. A relapse rate of 9.7% 
after 18 months of follow-up seemed to be 
lower compared with those reported with 
treatment with gonadatropin-releasing 
hormone or treatment with human chori- 
onic gonadotropin alone. 
(AJDC. 1989;143:980-982) 


ryptorchidism is found in 3% to 4% of 

full-term newborn infants. This fig- 
ure for the physiologie phenomenon of 
late spontaneous migration, which is 
probably due to the testosterone rise in 
the first 3 months of life,’ falls to about. 
1% at 1 year of age and does not change 
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in the years that follow.’ At any rate, a 
periodic reexamination of the scrotum is 
necessary throughout a patient’s child- 
hood tə document testicular reascent.° 
It has been recently stressed that the 
testes should descend into the scrotum 
at an early age because after 2 years of 
age degeneration of the germinal epi- 
thelium with loss of spermatogonia of 
undescended testes has already been 
demonstrated,** even if the real effica- 


ciousness of an early successful treat- . 


ment in preventing later infertility" 
must be proved. Nevertheless, before 
age 4 years the conventional hormonal 
treatment with human chorionic gonad- 
otropin (HCG) is of limited usefulness,*” 
and treatment with intranasal gonado- 
tropin-releasing hormone presents a 
high relapse rate independent of the pa- 
tients age.” Moreover, an early orchio- 
pexy may be associated with an in- 
creased risk of testis atrophy.” Follicle- 
stimulating hormone (FSH) seems to 
play a role in testicular descent probably 
by enhancing luteinizing receptors in 
Leydig’s cells and increasing intratesti- 
cular testosterone levels.” Our study 
reports the results of using HCG and 
FSH together in the treatment of crypt- 
orchidism and 18 months’ follow-up data 
of the patients who had had descent of 
the testes into the scrotum at the end of 
treatment. ` 


PATIENTS AND METHODS 


We treated 163 boys aged 12 months to 11 
years. All of them had true unilateral or bilat- 
eral eryptorchidism with intra-abdominal 
(nonpalpable), inguinal (palpable), or pre- 
scrotal testes. Patients with retractile tes- 
tes, ectopic testes, anorchia, gonadotropin 


deficiency, partial androgen resistance, tes- 
ticular dysgenesis, and other endocrine or 
anatomic anomalies were excluded. All the 
children were prepubertal (Tanner stage 
P1”). Of the 163 children, 112 had unilateral 
eryptorchidism (65 on the right, 47 on the 
left) and 51 had bilateral eryptorchidism for a 
total of 214 retained testes. The children 
were divided into four groups according to 
age (1 to 2, 3 to 4, 5 to 6, and 7 to 11 years). 
Written informed consent was obtained. 


- Each subject was treated with a combination 


of HCG and FSH (either human menopausal 
gonadotropin [HMG] or purified FSH) ac- 
cording to the following posologie schedule: 
500 IU of HCG plus 75 IU of FSH per week 
(for 6 weeks) for patients younger than 2 
years of age; 1000 IU of HCG plus 75 IU of 
FSH per week (for 6 weeks) for patients 
between the ages of 2 through 6 years; and 
2000 IU of HCG plus 75 IU of FSH per week 
(for 6 weeks) for patients older than 6 years. 
The weekly dose of HCG was administered in 
two intramuscular injections—-FSH once a 
week in combination with HCG. Purified 
FSH only was used in the group of children 1 
to 2 years of age; no difference between the 
response to HMG or purified FSH was ob- 
served in the other age groups. 

Once a week for 6 weeks, each child was 
seen and the position of the testes and side 
effects were recorded. The results of hor- 
monal treatment were clinically evaluated at 
the end of the treatment and 4 months later 
to exclude temporarily positive results. The 
patients in whom the therapy was successful 
were also evaluated 18 months after the end 
of the treatment. When responses were not 
successful, a surgical correction followed. 
Statistical analysis was carried out using a 
x’ test. 


RESULTS 


By associating HCG and FSH, a com- 
plete descent at the end of treatment 
was noted in 36.6% of unilateral and in 
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Treatment of Cryptorchidism With Human Chorionic Gonadotropin and 
Follicle-Stimulating Hormone* 


Unilateral Cryptorchidism 


(n= 112) 
a aa | 


Group by Age, y 


Total 1-2 
At the end of treatment 36.6 
After 4 mo 33.9 

-~ After 18 mo 33 


3-4 56 7-11 1-2 
13.3 29.6 38.2 
6.6 29.6 38.2 44. 16.6 18.1 
66 259 382 2 166 181 





Bilateral Cryptorchidism (n=51) 
ror aaaaaaaaaaaŘŮĖŮ—ŮŮ——ŮŮÁ 


Group by Age, y 


34 56 7-11 
16.6 27.2 


- *Values are expressed as percent of mean success rate. 


39.2% of bilateral cryptorchid testes 
(Table). This difference was statistical- 
ly insignificant. Altogether, 82 (38.3%) 
of 214 testes descended into the scro- 
tum, 8 (18%) of 23 were testes not palpa- 
ble before the treatment, 66 (87.3%) of 
177 were inguinal palpable testes, and 
13 (92.8%) of 14 were testes located at 
the scrotal neck. Among inguinal palpa- 
ble testes the results were better in that 
they could be brought into the scrotum 
or to the scrotal neck. Twenty-nine tes- 
tes (13.5%) improved their position but 
did not descend completely, and 108 tes- 
tes (48.1%) did not respond to the 
treatment. 

There was no different response to 
therapy between right-sided or left- 
sided cryptorchid testes. Four months 
after the end of therapy, relapses oc- 
curred in 8.5% (7/82) of the testes (8 
patients with unilateral cryptorchidism 
and 3 patients with bilateral cryptorchi- 
dism—1 showed bilateral relapse, and 2 
patients showed unilateral relapse, 1 of 
which occurred after unilateral descent) 
in which the therapy was successful and 
the success rate dropped to 33.9% of 
unilateral and 35.2% of bilateral cases 
(Table). After 18 months of follow-up, 
recurrences were found in another pa- 
tient (who had unilateral eryptorchi- 
dism) (relapse rate: 9.7%, 8 of 82 testes) 
with a further reduction in the success 
rate of unilateral cryptorchid testes 
(33%) (Table). 

The best results were obtained in chil- 
dren older than 6 years of age with both 
unilateral (50% at the end of therapy, 
44,4% after 18 months) and bilateral 
(55.5% at the end of treatment, 50% 
after 18 months) eryptorchidism (Ta- 
ble). In the group of children 5 to 6 years 
of age, complete descent was observed 
in about one third of the patients (unilat- 
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eral, 38.2%; bilateral, 37.5%). In the 
group of children 3 to 4 years old, com- 
plete descent was noted in 29.6% of chil- 
dren with unilateral eryptorchidism 
(one relapse occurred after 18 months 
and success rate was 25.9%), and of 
27.2% of bilateral cryptorchid testes, 
there was one relapse after 4 months—a 
success rate after 18 months of 18.1%. 
In the group of children 1 to 2 years of 
age, only 2 patients with unilateral 
(13.3%) and 1 patient with bilateral 
(16.6%) cryptorchid testes have had 
complete descent into the scrotum. One 
patient with unilateral eryptorchidism 
had the relapse after 4 months and, 
therefore, the success rate dropped to 
6.6%. Slight side effects were noted and 
included a small increase in the size of 
the penis in 22 children (18.5%), sponta- 
neous erections in 14 children (8.6%), 
and irritability during the treatment in 
7 children (4.8%). 


COMMENT 


Experimental and clinical data sug- 
gest that FSH can play an important 
role in modulating the testosterone se- 
cretion of the testes. Follicle-stimulat- 
ing hormone probably plays thè role of 
increasing luteinizing hormone receptor 
density in Leydig’s cells and stimulating 
the secretion rate of androgen-binding 
protein by Sertcli’s cells with accumula- 
tion of intratesticular testostercne.”” 

Our results with combined hormonal 
therapy (HCG and FSH) are quite simi- 
lar to those found in studies on the use of 
this association” and also to those ob- 
tained by using HCG alore.*** More- 
over, it is difficult to compare the re- 
sults of different studies for the 
variation in dosages, the differences in 
the selection of patients, and the lack of 
follow-up data. 


Apart from the problem of the inser- 
tion of retractile testes in our series, an 
important aspect to be considered is the 
position of the testes before the treat- 
ment. The worst results are obtained in 
abdominal retention, as can be seen in 
the patients in our study. Very good 
results are obtained in inguinal position, 
and even better results are obtained in 
prescrotal position with complete de- 
scent in 92% to 99% of the patients.”” 
Moreover, it has been noted that among 
the inguinal palpable testes, the more 
mobile they are (that is, the ones that 
could be brought into the scrotum or 
just above it), the better they respond 
to the treatment.” In reference to the 
therapeutic failures according to Bier- 
ich,” the operation in our patients point- 
ed out ectopia that were not clinically 
seen before in about 20% of the patients 
with eryptorchidism. 

Our findings emphasize that it is diffi- 
cult to detect ectopia in all of the pa- 
tients before treatment, and many pa- 
tients appear to be unresponsive to 
hormonal treatment for this reason. An- 
other important factor is the unilateral 
or bilateral form of cryptorchidism: 
From our data it can be said that good 
results were obtained both in unilateral 
and bilateral cases, even if a slightly 
higher percentage of success was noted 
in the latter. However, the difference is 
not significant. Our data demonstrate 
that in patients with unilateral and bi- 
lateral cryptorchidism, better results 
were obtained in older children (older 
than 6 years of age). However, recent 
studies“ have shown that histological 
damages with reduction in the number 
of spermatogonia have even appeared in 
2-year-old patients. It is clearly unnec- 
essary to treat these children earlier. 

Nevertheless, by evaluating the re- 
sults obtained in the group of children 1 
to 2 years of age, the success rate after 
18 months of follow-up was only 6.6% in 
cases of unilateral and 16.6% in cases of 
bilateral cryptorchidism. Therefore, 
the combination of HCG and FSH seems 
no more effective than HCG alone in 
patients younger than 3 years of age," 
and it is of limited usefulness in produc- 
ing testicular descent in the group of 
patients who are 1 to 2 years of age to 
facilitate optimum potential for ferti- 
lity. 

An important problem to be consid- 
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ered is the relapse rate after successful 
therapy. Reevaluations of the success 
rate 6 to 12 months after the end of the 
treatment with HCG are generally lack- 
ing. Bierich” reported a relapse rate 6 
months after the treatment of about 
30% in all his series and of 40% to 50% 
between 0 and 10 years ofage. The same 
or higher percentage of relapses was 
seen after gonadotropin-releasing hor- 
mone therapy.“”” Combined therapy 
with gonadotropin-releasing "hormone 
and HCG was able to reduce the recur- 
rence rate to about 10% after 6 
months,™” and our relapse rate with 
combination therapy of HCG and FSH 
was only 9.7% after 18 months of follow- 
up. Gonadotropin-releasing hormone 
probably : induced FSH stimulation. 
Follicle-stimulating hormone adminis- 
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tration may also increase respon- 
siveness to luteinizing hormone- 
enhanang luteinizing hormone receptor 
population in Leydig’s cells or the 
amount of Leydig’s cells recruited from 
fibroblasts.” : Follicle-stimulating 
hormone also stimulates the formation 
rate of androgen-binding protein, which 
will inerease intratesticular testoster- 
one levels.“ If testicular descent oc- 
curs, however, even though it may be 
transient, it can be predicted that per- 
manent descent will oceur at puberty.” 
In conclusion, our data showed that 


the combination therapy of HCG and 


FSH provided good results in the treat- 
ment of cryptorchidism without any im- 
portant side effects. In patients youn- 
ger than 8 years of age it is ineffective. 
At present the best age for the combina- 


References 


MA. FSH induction of sensitivity to LH: one cause 
of sexual maturation in the male rat. Endocrinol- 
ogy. 1973:92:160-165. 

13. Ketelslegers JM, Hetzel WD, Sherins RJ, 
Catt KJ. Developmental changes in testicular go- 
nadotropin receptors: plasma gonadotrapins and 
testosterone in the rat. Endocrinology. 1978; 
103:212-222. 

14. Catt KJ, Marwood JP, Clayton RN, Davies 
TF, Char. V, et al. Regulation of peptide hormone 
receptors and gonadal steroidogenesis. Rec Prog 
Horm Res. 1980;36:557-622. 

15. Louis BG, Fritz IB. Follicle-stimulating hor- 
mone anc testosterone independently increase the 
producticn of androgen-binding protein by Sertoli 
cells in culture. Endocrinology. 1979;104:454-461. ` 

16. Sizonenko PC, Cuendet A, Paunier P. FSH, 
I: evidence for its mediating role on testosterone 
secretionin cryptorchidism. J Clin Endocrinol Me- 
tab. 1978;37:68-78. 

17, Hadziselimovic F, Girard J, Herzog B. 4 
Jahre Erfahrung mit der hormonellen kombinier- 
ten Behandlung des Kryptorchismus. Z Kinder- 
chir. 1984;39:324-327. 

18. Waldschmidt J, El-Dessouky M, Priefer A. 
Therapeutic results in cryptorchidism after combi- 
nation therapy with LH-RH nasal spray and HCG. 
Eur J Pediatr. 1987;146(supp! 2):S31-834. 

, 19. Marshall WA, Tanner JM. Variations in the 
patterns of pubertal change in boys. Arch Dis 
Child. 1970;45:13-19. 

20. Abbaticchio C, Cassano A, Palamà G, Scar- 
dapane R, Giorgino R. An evaluation of the effects 
of gonado-ropin therapy on undescended testes. In: 
Bierich JR, Giarola A, eds. Cryptorchidism. Orlan- 
do, Fla: Academic Press Inc; 1979:451-457. 

21. Saggese G. Problemi di diagnosi e di tratta- 
mento nel criptorchidismo comune. Pediatr Med 


. in Other AMA Journals 
ARCHIVES OF DERMATOLOGY 


Photographic Cures for Dermatologic Disorders 
William E. Slue, Jr (Arch Dermatol. 1989;125:960-962) 


tion treatment of HCG and FSH seems 
to be in patients who are 3 to 4 years old. 


- This is a compromise between the histo- 


logical alterations that do not seem seri- 
ous and a better response to the therapy 
at this age. Of course, only the follow-up 
of these patients treated earlier with 
the combined therapy will be able to 
confirm if zn improvement of fertility 
can be obtained. The relapse rate after a 
follow-up of 18 months was only 9.7% of 
the testes in which the therapy was suc- 
cessful after 6 weeks. The evaluation of 
the overall results 4 months after the 
end of the treatment practically: rules 
out only temporarily positive results, 
even if the follow-up must be carried out 
much later to guard against the possibil- 
ity of a late relapse. 
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ə A previous retrospective study 
showed an increased frequency of neona- 
tal hyperbilirubinemia at high altitude in 
Colorado. Ina prospective study we found 
that 39% of newborns at 3100 m altitude vs 
16% at 1600 m exhibited hyperbilirubine- 
mia, defined as a day 3 serum bilirubin 
level of 205 pmol/L or higher. Increased 
bilirubin production at 3100 m vs 1600 m 
was shown by increased levels of cor- 
rected carboxyhemoglobin. This finding 
was supported by increased erythropoie- 
tin and bilirubin values in cord biood and 
increased hematocrit values at day 3 
among infants at 3100 m vs 1600 m. The 
sustained elevation in bilirubin for breast- 
fed vs formula-fed infants at 1600 m was 
observed for both feeding types at 3100 m. 
The findings suggested that there is a he- 
matologic response to decreased oxygen 
availability at high altitude, resulting in 
increased bilirubin production accompa- 
nied by delayed bilirubin clearance. 

(AJDC. 1989;143:983-987) 


e observed an increased frequency 
of neonatal hyperbilirubinemia at 
higher (8100 m) compared with lower 
(1600 m) altitude in Colorado in a previ- 
ous retrospective study.’ In the pres- 
ent study we compared infants born at 
1600 m and 3100 m to determine wheth- 
er this finding could be confirmed pro- 
spectively. Ifso, we sought to determine 
the extent to which increased bilirubin 
production and/or decreased capacity 
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for clearance were operating at the 
higher altitude. We considered that an 
understanding of factors responsible for 
the increased frequency of hyperbiliru- 
binemia at 3100 m might be informative 


as to how the transition from fetal to 


neonatal life was influenced by the re- 
duced oxygen availability of high alti- 
tude, as well as to the understanding of 
neonatal hyperbilirubiemia generally. 


SUBJECTS AND METHODS 
Subjects 


Subjects born at lower altitudes consisted 
of infants born over a study period of 19 
nonconsecutive weeks at Children’s Hospi- 
tal/St Lukes, Denver, Colo, at an elevation 
of 1600 m. Subjects born at higher altitudes 
consisted of infants born over a 10-month 
period at St Vincent Hospital, Leadville, 
Colo, at an elevation of $100 m. White, sin- 
gleton, full-term healthy infants whose par- 
ents granted consent were eligible for the 
study. Full-term births were defined as ges- 
tational age between 38 and 41 weeks from 
The onset of the mother’s last menstrual pe- 
riod, Infants were considered healthy when 
their 5-minute Apgar score was 8 or higher 
and when their newborn course was uncom- 
plicated by respiratory distress, eengenital 
abnormality, sepsis, or any other conditions 
requiring transfer from the low-risk nurs- 
ery. Infants with positive results of either 
direct or indirect Coombs’ test indicative of 
Rh or blood group incompatibility were ex- 
cluded. The parents of two infants at each 
altitude declined consent. 

A major part of the analysis involved the 
comparison of day 8 serum values between 
the two altitudes. For some of the 58 eligible 
infants at 1600 m and the 45 eligible infants at 
3100 m we were unable to obtain a mean 
(+SEM) blood serum value at 72+ 12 hours 
drawn in conjunction with the required phe- 
nylketonuria testing, either because of 
scheduling conflicts (n= 6 at 1600 m: n=7 at 
3100 m) or insufficient serum sample (n=8 at 
1600 m; n=7 at 3190 m). Data analysis with 
these infants, using serum values from day 2 
or day 4 and transcutaneous values when no 
serum was available, gave the same results 
as analysis without these infants. However, 


to assure comparability of the study groups, 
infants from whom no serum sample was 
available at 72 + 12 hours were excluded from 
the final analysis, yielding a sample size of 
41 breast-fed and 8 formula-fed infants at 
1600 m and 21 breast-fed and 10 formula-fed 
infants at 3100 m. Infants at 3100 m received 
supplemental 24% O, before being weaned to 
rocm air (mean, 17 +3 hours; range, 2 to 120 
hours). Infants at both altitudes were fol- 
lowed up by one of us (C.L.). Study proce- 
dures were approved by the University of 
Colorado, St Vincent Hospital, and Chil- 
dren’s Hospital Human Subjects Review 
Committees. 

Relevant information on all infants was 
obtained from medical record review, inter- 
view, and measurement and included the fol- 
lowing: (1) maternal characteristics: age, 
education, marital status, gravidity, parity, 
prenatal events, history of diabetes, history 
of smoking, blood type, labor and delivery 
complications, method of delivery, and use 
and type of obstetric anesthesia; and (2) in- 
fant characteristics: blood type, gestational 
age by date and by physical examination,” 
Apgar scores at 1 and 5 minutes, birth weight 
and length, head circumference, presence or 
absence of bruising, feeding type, frequency 
of feeds and supplementation, time of first 
bowel movement and frequency of bowel 
movement, weight at days 1, 8, and 7, length 
of hospital stay, and daily exposure to sun- 
light (on a five-point scale ranging from dark 
room/no outings to crib by the window/one or 
more outings). 


Methods 


Measurements were obtained on cord 
blood samples for levels of plasma bilirubin 
erythropoietin and hematocrit values. Heel 
capillary blood samples were obtained’ at 
72::12 hours (mean, 70.2+0.5 hours at 
1600 m and 70.2+1.0 hours at 3100 m) for 
measurement of serum bilirubin levels, he- 
matocrit values, and carboxyhemoglobin lev- 
els. Samples were analyzed for both total and 
conjugated bilirubin according to the modi- 
fied Jendrassik-Grof method‘ using a centrif- 
ugal analyzer (Cobas-Bio, Roche Diagnos- 
tics, Nutley, NJ) in the same laboratory at 
Children’s Hospital. Samples from Denver 
infants and day 3 samples from Leadville 
infants were stored in the dark at 4°C and 
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were analyzed within 12 hours of collection. 
Leadville cord samples were stored at 
~ 25°C and were analyzed within 5 days of 
collection. Samples kept at 4°C for 12 hours 
were compared with a portion of the same 
samples stored at — 25°C for 5 days and were 
found to agree well (mean[ + SEM] of differ- 
ences in 19 samples, 0.34 + 1.37 pmol/L; not 
significant). So that two infants at 1600 m and 
one infant at 3100 m who underwent photo- 
therapy outside of 72+12 hours were not 
excluded, the last available bilirubin value 
before phototherapy was used for these 
infants. 

For nine of the infants in the higher-alti- 
tude group, we were unable to collect suffi- 
cient serum for bilirubin analysis by the mod- 
ified Jendrassik-Grof method, and total 
bilirubin values were determined using the 
ultramicro spectral method’ (American Opti- 
eal Bilirubinometer, Southbridge, Mass). 
Spectral values were converted to the equiv- 
alent Jendrassik-Grof value with a linear re- 
gression equation determined from 28 sepa- 
rate newborn samples analyzed with both the 
Jendrassik-Grof (y) and spectral methods (x) 
confidence interval = 0.899, 0.989; 90% pre- 
diction interval at £= 180 213). 

Transeutaneous bilirubin measurements 
were made on days 1, 2, 3, 5, 7, and 14 using 
the Minolta Jaundice Meter 101 (Air Shields, 
Hatboro, Pa). Transcutaneous meter read- 
ings were highly reproducible (mean 
[+SEM] of differences between first and 
second measurements=0.46+0.09 U; not 
significant). The meter was calibrated at 
both lower and higher altitudes by compar- 
ing day 3 transcutaneous and serum bilirubin 
values obtained simultaneously from each in- 
fant (y=0.9% + 125; r=.94). Six infants 
were not available for measurement because 
they received phototherapy (4 at 1600 m on 
days 3, 5, 5, and 5 and 2 infants at 3100 m on 
days 3 and 5). All 6 infants were breast-fed. 

Hematocrit values were measured using 
the microcentrifuge technique.* Erythropoi- 
etin level was measured by radioimmunoas- 
gay.” Laboratory values for interassay and 
intra-assay variability for this procedure are 
9.7% and 8.4%, respectively. The opportuni- 
ty for carboxyhemoglobin analysis became 
available after the study at low altitude was 
nearly completed. Carboxyhemoglobin val- 
ues were obtained from 8 of the infants born 
at 1600 m and 17 of the infants born at 3100 m. 
Samples were analyzed by gas chromatogra- 
phy in the Neonatology Metabolism Labora- 
tory at Stanford University, Palo Alto, 
Calif.’ Blood carboxyhemoglobin values 
were corrected for ambient carbon monoxide 
levels. Ambient air samples were collected 
at times and locations near where the sam- 
pling for each infant was done and were ana- 
lyzed by gas chromatography. 


984 AJDC—Vol 143, August 1989 


% of Infants 





Serum Bilirubin, mol/L 


Fig 1.—Distributions of serum bilirubin val- 
ues at 72+ 12 hours in infants at altitudes of 
3100 m and 1600 m. Shaded areas indicate 
formula-fed infants. ) 


Statistical Analysis 


Measurements were made in duplicate and 
the average value was recorded. Comparison 
of values between 1600 m and 3100 m was 
conductad using unpaired (Student's) ¢ tests, 
Mann-Whitney U tests, and x’ tests. Com- 
parison of bilirubin levels obtained from the 
same infant at birth and day 3 were per- 
formed using paired ¢ tests. Relationships 
between variables were assessed using lin- 
ear regression techniques. Results were con- 
sidered significant when P<.05. Data are 
reported as mean + SEM. l 


RESULTS 


Neonatal hyperbilirubinemia, de- 
fined as a serum bilirubin level of 205 
pmol/L or higher at 72 +12 hours after 
birth, occurred in 39% (12/31) of the in- 
fants born at 3100 m, which was more 
than twice the 16% (8/49) incidence at 
1600 m (Fig 1). The effect of altitude was 
most avparent in the comparison of for- 
mula-fed infants; mean day 3 and trans- 
cutaneous bilirubin values for breast- 
fed infants did not differ between 
altitudes (Table 1 and Fig 2). However, 
the proportion of breast-fed infants at 
3100 m with bilirubin levels of 205 
mol/L or more at day 3 was 2.8 times 
that for breast-fed infants at 1600 m (10 
of 21 et 3100 m vs 7 of 41 at 1600 m; 
P<.05). 

We considered the possibility that 
differences in maternal smoking be- 
tween altitudes, while not significant, 
contributed to the finding of higher bili- 
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Fig 2.—Median transcutaneous bilirubin val- 
ues in breast-fed (top) and formula-fed (bot- 
tom) infants at altitudes of 3100 m (breast-fed 
infants, n=21; formula-fed infants, n=10) 
and 1600 m (treast-fed infants, n = 41; formu- 
la-fed infants, n = 8). 


rubin levels among formula-fed infants 
at 3100 m vs 1600 m. Lower bilirubin 
values have been reported for infants 
whose mothers smoke at least one pack 
of cigarettes a day compared with in- 
fants of nonsmoking mothers.’ Compar- 
ison of formula-fed infants of nonsmok- 
ing mothers revealed bilirubin values at 
day 3 at 3100 m to be 180+24 pmol/L 
(n=9) vs values at 1600 m of 127+31 
mol/L (n=5; not signifeant). When all 
infants of nonsmoking mothers were 
considered, this difference reached sig- 
nificance (181+12 pmol/L at 3100 m vs 
153+11 pmol/L at 1600 m; P=.05), A 
significant association was found be- 
tween bilirubin values at day 3 and alti- 
tude when adjusted for feeding type, 
maternal smoking, supplement, and ca- 
put/hematoma (F[1,74] =3.94; P =.05). 
Cord bilirubin values were signifi- 
cantly elevated in infants at 3100 m com- 
pared with infants at 1600 m (Table 1). 
The rise in bilirubin from birth to day 3 
measured serially on the same infants 
was greater at 3100 m than at 1600 m 
(Abilirubin, 154+ 12 vs 123 + 10 pmol/L; 
P<.05). This difference was apparent 
when formula-fed but not ‘breast-fed 
infants were compared (Fig 2). Serial 
transcutaneous measurements indi- 
cated that mean bilirubin values at day 7 
for formula-fed infants at 3100 m 
(81 + 23 pmol/L; n= 10) remained signif- 
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icantly elevated above cord blood lev- 
els, whereas values at day 7 for formula- 
fed infants at 1600 m (24+12 pmol/L; 
n=8) had returned to cord blood levels. 
Time of peak bilirubin level did not dif- 
fer between altitudes. Infants at 3100 m 
exhibited higher carboxyhemoglobin 
values, higher hematocrit values at 
day 3, and increased erythropoietin val- 
ues compared with infants at 1600 m 
(Table 1). p 1 ee 

Comparison of subjects at 1600 m and 
3100 m for maternal and infant charac- 
teristics showed that the study groups 
were similar with respect to most risk 
factors for neonatal hyperbilirubine- 
mia. Values for selected characteristics, 
including all those for which a signifi- 
eant difference between altitudes was 
found, are presented in Table 2. As de- 
termined from review of maternal his- 
tories, none of the mothers were diabet- 
ic or exhibited gestational diabetes. 


COMMENT 


This prospective study confirmed the 
previous retrospective observation of a 
more than twofold increase in the pro- 
portion of infants with serum bilirubin 
values at day 3 of 205 mol/L or more at 
3100 m compared with 1600 m in Colora- 
do.’ The increased proportion of neona- 
tal hyperbilirubinemia was supported 
by higher cord blood bilirubin values at 
3100 m. Infants at high risk for neonatal 
hyperbilirubinemia (eg, those with posi- 
tive results of Coombs’ test indicative of 
hemolytic disease and those with condi- 
tions requiring transfer from the low- 

risk nursery) were excluded; therefore, 
the reported figures may represent 
minimal estimates of the true frequency 
of neonatal hyperbilirubinemia at each 
altitude. 

The greater rise in bilirubin values 
from birth to day 3, higher mean biliru- 
bin values, and sustained elevation of 
bilirubin values at 3100 m vs 1600 m 
were observed in the comparison of for- 
mula-fed but not breast-fed infants (Ta- 
ble 1 and Fig 2). Although an explana- 
tion is not clearly discernible, it is 
possible that differences in breast-feed- 
ing practices between the nurseries 
may have contributed to this distinction 

` between feeding types. The nursing 
staff at Childrens Hospital/St Luke's 
(1600 m) promoted frequent breast- 
feeding and discouraged supplementa- 
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Table 1.—Comparison of Bilirubin and Hematologic Characteristics at 1600 m and 


3100 m* 


Altitude 


_ Total bilirubin, pmol/L 
Birth 


72h 
Breast-fed 
Formula-fed 
~ Conjugated bilirubin, pmol/L l _ 
Birth 
. 72 h 


p Hematocrit 
Birth 
72h 
Breast-fed 
Formula-fed . 
Erythropoietin, In mU/mML n p . 
Birth i 3.6+0.1 (30) 
Carboxyhemoglabin, corrected % 
Saturation, STPD, % 
Breast-fed 
Formula-fed 


~ ` 32+2 (37) 
149+9 (49) 
156+10 (41) 
116+20 (8) 


wtb tape tne 7 


“6 +0 (36) ~ 
8+0 (40) 

0.51+0.01 (28) 

0.54+0.01 (31) 


0.55+0.01 (26) 
0.51 +0.03 (5) 


0.64+0.06 (8) 
0.59+0.08 (6) 
0.78 +0.00 (2) 


38+2 (23) 
178+12 (31) 
178+17 (21) 
180+14 (10) 


541 (24) 
6+1 (11) 


0.54+0.01 (27) 
0.62+0.01 (30) 
0,62+0.01 (21) 
0.60+0.02 (10) 


4.0+0.2 (17) 


1.17+0.14 (17) 
1.17+0.22 (10) 
1.16+0.14 (7) 





*Values are given as. mean + SEM. Numbers in parentheses are sample sizes. In indicates natural 
log transformation; STPD, a volume of gas at standard temperature and pressure that contains no water 


vapor. 


+All P values were derived with a two-tailed t test except for those for hematocrit for formula-fed 


intants, which were derived by the Mann-Whitney U Test. 


Characteristic 
Maternal age, y 
Maternal education, y 
Prenatal care, Nc. of visits 
Gravidity 
Parity 


28 +1 
14+1 
10+0 
2.5+0.3 
1.9+0.1 


Gestational age, wk (by dates) 
Gestational age, wk (by examination) 
Apgar score, 1 min 

Apgar score, 5 min 


Birth weight, g 


Birth length, cm 

Head circumference, cm 
Infant weight gain by day 7; % 
Breast-feeding 

Supplement (breast-fed only) 
Supplements/d (breast-fed only} 
Frequency of breast-feeding/d 
Maternal smoking 

Bowel movements per day 
Caputfhematoma 

Weight gain by day 7, % 

Sun exposure, U 


39.9+0.2 
39.7+0.2 
7.8+£0.2 
9,0+0.1 
3301 +58 
§0.9+0.3 
34.2+0.2 
0.6+ 1.1 
41/49 
20/41 
0.5+0.1 
8.5+0.3 
12/49 
3.2+0.2 
19/49 
0.6+1.1 
3.2+0.1 


*Values are given as mean + SEM. 
TP<.05. 
$P<.01. 


26+1 
13+1 
9+1 
2.4+0.2 
1.8+0.2 
39.8+0.2 
39.9+0.3 
7.9+0.2 
9.2+0.1 
3126+74 
50.9+0.4 
33.5+0.2t 
1.0+1.8 
21/31 
16/21F 
1.6+0.4¢ 
7.1+0.4¢ 
2/31 
3.7+0.2 
4/31t 
1.0+1.8 
3.8+0.1¢ 
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tion. Frequent supplementation was 
encouraged at St Vincents nursery 
(8100 m) to prevent dehydration at the 
higher altitude. Several studies have 
suggested that there is a relationship 
between energy or fluid intake and neo- 
natal jaundice.”” The possibility that 
the effect of altitude on bilirubin levels 
was masked by greater energy or fluid 
intake in breast-fed infants at 3100 m 
relative to 1600 m is supported by the 
greater proportion of breast-fed infants 
who received supplements and the high- 
er frequency of supplementation at 
3100 m vs 1600 m, but refuted by the 
lower frequency of breast-feeding in 
breast-fed infants at 3100 m vs 1600 m 
(Table 2). Conclusions are limited by 
small sample sizes and the lack of data 
on fluid and energy intake in breast-fed 
infants. 

One difference between samples that 
could not be controlled was the adminis- 
tration of supplemental O, to all infants 
at 3100 m. However, there was no cor- 
relation between bilirubin level and the 
length of time the infant was receiving 
supplemental O, (r=.06; P=.75). Be- 
cause barometric pressure is lower at 
3100 m, the inspired Po, with 24% O, at 
3100 m was the same as that with room 
air at 1600 m. 

Elevated serum bilirubin values in 
cord blood samples at 3100 m vs 1600 m 
suggested that the mechanisms respon- 
sible for the altitude-associated neona- 
tal hyperbilirubinemia began before 
birth. We considered the possibility 
that increased bilirubin values observed 
at the higher altitude were a result of 
decreased intrauterine Po,, leading to 
increased red blood cell production and 
in turn increased bilirubin formation. 
Increased red blood cell production at 
high altitude has been interpreted as a 
compensatory response acting to in- 
crease 0, capacity and help defend arte- 
rial O, content.” The higher hematocrit 
values at day 3 at 3100 m are in agree- 
ment with previous studies that suggest 
the possibility of increased red blood cell 
volume in the newborn at high alti- 
tude.“ Although higher hematocrit val- 
ues at day 3 at 3100 m may have resulted 
from insensible fluid loss, no evidence of 
dehydration at the higher altitude was 
found when infants at 3100 m and 1600 m 
were compared for percent of weight 
gain by day 7 (Table 2). The elevated 
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Fig 3.—Mean (+ SEM) carboxyhemogiobin values corrected for ambient air carbon monoxide 
(COHb, for newborns at sea level (n = 22), 1500 m (n= 17), 1600 m (n = 8), and 3100 m (n= 17). 


erythropcietin levels in the high-alti- 
tude sample are consistent with the pos- 
sibility that higher hematocrit values at 
3100 m reflected increased red blood cell 
production possibly secondary to fetal 
or neonatal hypoxemia. ™" Such an in- 
terpretation is limited by reports that 
increased cord blood erythropoietin lev- 
el may be an acute response to the stress 
of labor and delivery rather than an in- 
dex of the stimulus to red blood cell 
production in utero. The small num- 
ber of deliveries without labor at 1600 m 
and 3100 m precluded comparison of 
erythropoietin levels in the absence of 
confounding effects of labor. 

The most direct evidence for in- 
creased bilirubin production at high alti- 


tude was provided by increased car- - 


boxyh2moglobin levels in the samples at 
3100 m. Carbon monoxide is produced 
as a by-product of heme catabolism in 
equimolar amounts with bilirubin,” and 
measurement of carboxyhemoglobin 
has been shown to provide reliable esti- 
mates of endogenously produced carbon 
monoxide and bilirubin production.*”" 
Supportive evidence for greater biliru- 
bin production at higher altitude was 
provided by values for mean percent of 
saturation carboxyhemoglobin correct- 
ed for ambient air, on newborns at sea 
level (0.58% +0.04%; n=22) and at 
1500 m (0.66% + 0.02%; n=17) (Fig 3). 
Samples were analyzed for carboxy- 
hemoglobin in the same laboratory as 
those obiained at 1600 m and 3100 m. 
The association between endogenous 
carbon monoxide production and car- 


boxyhemogiobin is dependent on cer- 
tain assumptions. These include lack of 
variance in inspired air carbon monox- 
ide content, diffusing capacity, alveolar 
ventilation, and oxygen tension.” Vari- 
ation in inspired carbon monoxide was 
controlled for by correcting for ambient 
carbon monoxide. Variation in diffusing 
capacity (perfusion mismatching or 
physiologic shunting) would not be ex- 
pected to have influenced study results 
to the extent that subjects in both sam- 
ples were healthy term newborns. With 
regard to alveclar ventilation, previous 
studies have suggested levels of endog- 
enous carbon monoxide production, and 
therefore Lilirubin production, are un- 
derestimated by measured carboxyhe- 
moglobin values on infants with in- 
creased alveolar ventilation.* We did 
not measure ventilation in the present 
study, but alveolar ventilation is typi- 
cally increesed at high altitude.” To the 
extent that infants at 3100 m exhibited 
increased alveolar ventilation relative 
to infants at 1600 m, measured values of 
carboxyhemoglobin would have under- 
estimated the true values of bilirubin 
production, in which case differences 
between altitudes would have been 
even greater than reported. Carboxy- 
hemoglobin levels are also affected by 
O, tension; higher values at 3100 m 
might be predicted simply as a result of 
the reduced competition for hemoglobin 
binding at the higher altitude.” Howev- 
er, if estimates of arterial O, tension at 


_ 3100 m (C.L., M.B., unpublished data, 


1986) are compared with sea level val- 
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ues,” the expected increase in car- 
boxyhemoglobin levels at 3100 m would 
only be 0.13%. Thus, reduced competi- 
tion for hemoglobin binding cannot ac- 
count for the almost twofold increase iri 
carboxyhemoglobin. levels observed in 
infants at 3100 m compared with that in 
infants at sea level (Fig 3). 

The second major source of elevated 
bilirubin levels in newborns is de- 
creased capacity for clearance. De- 
creased capacity can result from im- 
paired hepatic function as well as from 
incomplete degradation and increased 
enterohepatie circulation of bilirubin. 
The effects of hypoxemia on hepatic 
function, including impaired bilirubin 
conjugation, have been demonstrated in 
adults, animal models, and tissue cul- 
ture. ”” 

Few tests are available for measuring 
hepatic function or enterohepatic circu- 
lation that can be performed on healthy 
newborns. To the extent that time and 
occurrence of first- bowel movement 
provide an index of enterohepatic circu- 
lation, similar findings for these mea- 
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sures at 1600 m and 3100 m did not 


Support increased enterohepatic circu- 


lation at high ‘altitude. Although de- 
creased conjugating capacity may be re- 
sponsible for the . lower levels of 
conjugated bilirubin among infants at 
3100 m compared with 1600 m (Table 1), 
no conclusions can be drawn because 
total assay variability at this level of 
measurement is high (SD, 3 pmol/L; 
8.6% coefficient of variation). 
Decreased capacity for clearance has 
been implicated as the mechamsm re- 
sponsible for the higher peak values and 
sustained elevation of bilirubin levels 
typically exhibited by breast-fed vs for- 
mula-fed infants.” A study by Meyers 
et al” suggested that the higher biliru- 
bin levels observed for breast-fed vs for- 
mula-fed infants were not attributable 
to increased bilirubin production. Al- 
though the higher carboxyhemoglobin, 
erythropoietin, and hematocrit values 
found for infants at 3100 m relative to 
1600 m are consistent with increased 
bilirubin production at the higher alti- 
tude, we cannot exclude the possibility 
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The question of whether bilirubin val- 
ues above 205 pmol/L observed at high 
altitude are benign or toxic remains to 
be investigated. Such studies are im- 
portant for determining when laborato- 
ry investigation and therapeutic inter- 
vention are appropriate at high altitude 
as well as for understanding the com- 
plex phenomenon of neonatal hyper- 
bilirubinemia. 
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...on the consumer promotion of infant formula. 


There is a development that undermines your control over the infant’s diet and 
health, and that undermines breastfeeding—the advertisement of formulas directly 
to the mother through TV, magazines and mail. 


On June 1, the President of the American Academy of Pediatrics sent a letter to all 
Fellows of the Academy reaffirming its stance against consumer advertising, and 
expressing concern that other formula companies might follow Nestlé/Carnation. 


This concern was justified. On June 15, it was announced at a press conference that 
Mead Johnson/Bristol-Myers will be producing an infant formula to be sold and 
marketed under the Gerber label. Part of the program is a multimillion-dollar budget 
for advertising the formula directly to mothers via TV and print. 


Speaking at the press conference, Gerber Products Division President Robert L. 
Johnston, Jr., said that Gerber was entering the market because it had, “identified 
significant changes in usage that convinced us the timing was right....” 


“First,” he said, “there is a rapid decline in breast-feeding after mothers leave the 
hospital.” And, “... parent decision regarding baby formula brand selection has 
grown....” 


The irony is inescapable and appalling. In other words, because breastfeeding is 
declining, more infant formulas should be promoted to the mother. In other words, 
because some mothers are making feeding decisions on their own, even more 
mothers should follow suit. 


When Nestlé/Carnation entered the marketplace and, again, when Mead Johnson/ 
Bristol-Myers joined with Gerber, we reexamined the Ross philosophy of promoting 
SIMILAC® Infant Formulas. The result of our deliberations was an even deeper 
resolve to support the doctor/patient relationship. 


Our philosophy remains unchanged. Ross Laboratories has no plans to resort to 
direct consumer advertising for SUMILAC and our other infant formula products. 


We will continue as an ally of health care professionals by supporting your 
prerogative to prescribe and recommend products as training and experience dictate. 


We stand behind you. 





Richard W. Gast 
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This department of AJDC is reserved for comment, criticism, observation, and discuasion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues. Further, we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria 


for original articles. 


Twice-Daily Therapy 

for Strep? 
Sir—I read with interest the article 
by Gerber et al‘ in the February 1989 
issue of AJDC. I was especially inter- 
vested in his final paragraph. In his 
conclusion he states that his findings 
support other recommendations, spe- 
_ cifically those of the American Heart 
-< Association (AHA), that oral penicillin 
V potassium can be given in two or 
three divided doses for 10 days for the 
treatment of group A streptococcal 
pharyngitis. I referred to the article 
cited and found that in fact they do 
not list twice-daily therapy as an ac- 
ceptable treatment to prevent rheu- 
matic heart disease.? 

For those of us in private practice, 
it would certainly help to have this 
issue clarified. Does the AHA approve 
of twice-daily therapy with penicillin 
V, or any medication other than a salt 
of erythromycin, as adequate treat- 
ment for group A streptococcal phar- 
yngitis? 

ELis C. GILL, MD 
1500 W 38th St 
Suite 20 

Austin, TX 78731 

1. Gerber MA, Randolph MF, DeMeo K, Feder 
HM Jr, Kaplan EL. Failure of once-daily penicil- 
lin V therapy for streptococcal pharyngitis. 
AJ DC. 1989;143:153-155. 

2. Dajani AS. Bisno AL, Chung KJ, et al. 
Prevention of rheumatic fever: a statement of 
_ health professionals by the Committee on Rheu- 
. tatie Fever, Infective Endocarditis, and Kawa- 
. gaki Disease of the Council on Cardiovascular 


-Disease in the Young. Circulation. 1988;78:1082- 
1086. 


In Reply.—In the conclusion of our 
article, we attempted to make a dis- 


tinction between our recommenda- 


tions and those of the AHA. As Dr 
Gill has correctly observed, the AHA 
does not list twice-daily penicillin 
_ therapy as an acceptable regimen for 
- the treatment of streptococcal phar- 
_ yngitis.? However, based on our 
- findings’ and those of several other 
investigators,** we believe that twice- 
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daily penicillin V therapy is an effec- 
tive regimen. The Committee on In- 
fectious Diseases of the American 
Academy of Pediatrics also notes that 
“with good compliance, two doses of 
oral pencillin totaling 800,000 U (500 
mg) daily have been reported to be 
effective.” 


MICHAEL A. GERBER, MD 

Associate Professor of Pediatrics 

Division of Infectious Diseases 

University of Connecticut Health 
Center 

Farmington, CT 06032 


1. Gerber MA, Randolph MF, DeMeo K, Feder 
HM Jr, Kaplan EL, Failure of once-daily penicil- 
lin V therapy for streptococcal pharyngitis. 
AJDC. 1989;143:153-155. 

2. Dajani AS, Bisno AL, Chung KJ, et al. 
Prevention of rheumatic fever: a statement for 
health professionals by the Committee on Rheu- 
matic Fever, Infective Endocarditis, and Kawa- 
saki Disease of the Council on Cardiovascular 
Disease in the Young. Circulation. 1988;78:1082- 

1086. 


3. Gerber MA, Spadaccini LJ, Wright LL, 
Deutsch L, Kaplan EL. Twice-daily penicillin in 
the treatment of streptococcal pharyngitis. 
AJDC. 1988;110:125-130. 

4. Breese BB, Disney FA, Talpey WB. Penicil- 
lin in streptococcal infections: total dose and 
wero of administration. AJDC. 1965;110: 

125-130. 

5. Rosenstein RJ, Markowitz M, Goldstein E, 
et al. Factors involved in treatment failures 
following oral penicillin for streptococcal phar- 
yngitis. J Pediatr, 1968;73:513-520. 

6. Vann KL, Harris BA. Twice-a-day penicillin 
for streptococcal upper respiratory infections. 
South Med J 1972;65:203-205. 

7. Stillerman M, Isenberg HD, Facklam RR. 
Streptococcal pharyngitis therapy: comparison of 
clindamycin palmitate and potassium phenoxy- 
methyi penicillin. Antimicrob Agents Chemother. 
1973;4:514-520. 

8. Spitzer TQ, Harris BA. Penicillin V therapy 
for streptococcal pharyngitis: comparison of dos- 
age schedules. South Met Med J 1977:70:41-42. 

9. Peter G, Hall CB, Lepow ML, Phillips CF, 
eds: Report of the Committee on Infectious Dis- 
eases. 21st ed. Elk Grove, IH: American Academy 
of Pediatries; 1988:391. 


Falis From Pickup 

Trucks During Childhood 
Sir—Infants and children who are 
ejected or who fall out of the rear beds 





of pickup trucks present a significant. 
but underreported health care issue. 
Most legislation dealing with child 
restraint or seat belts issues do not 
adequately address this problem. ` We 
present two eases of children ejected | 
from the rear bed of a pickup truck o 


Patient Reports. -PATIENT L. À 6-year- 
old right-handed Navajo boy fell from the 
back of a pickup truck that was traveling 
approximately 25 mph over a bumpy rural 
road. The child struck the frontal portion 
of his head and experienced a loss of con- 
sciousness for a few minutes, After initial 
evaluation and stabilization, he was trans- 
ported to our institution, His vital. signs 
on arrival included a heart rate of 70- 
beats per minute, a blood pressure of- 
120/65 mm Hg, and a respiratory rate of 20. 
breaths per minute. Neurologically, he had 
a Glasgow Coma Score of 9, disconjugate 
Doll’s eyes, right-sided sixth-nerve palsy, | 
and generalized hyperreflexia. = 

Computed tomography of the brait re- 
vealed a small subdural hematoma in the 
right frontoparietal region with effacement 
of the right lateral ventricle and a nonde- 
pressed right frontal fracture. The patient 
sustained multiple abrasions. He did not 
require intracranial pressure monitoring 
or surgical removal of the subdural hema- 
toma. His condition improved, and he was 
discharged after 5 days in the hospital with 7 
a mild sixth-nerve palsy. : 

PATIENT 2. — The second patient was a 2 
year-old Navajo girl who fell from the back 
of a slow-moving pickup truck traveling 
over a rural road. She was initially evalu- 
ated and stabilized at another institution, 
and was noted to have a 7-mm left temporal : 
laceration. Initially, she was crying, com- 
bative, and moved all of her extremities. 
She then became lethargic and unrespon : 
sive, and was noted to have jerking eye 
movements to the right, twitching of | 
upper extremities, and decreased resp 
tions. The child was endotracheally in 
bated, given intravenous phenytoin sodi 
and phenobarbital sodium, and transpor i 
to our institution. a 

On arrival, she was able to withdraw a 
extremities and open her eyes sponta 


























revealed a cephalohematoma. It was 
lieved that she had a posttraumatic seiz 
with secondary respiratory compromise 


he was extubated the next day and had a 
eurological examination with grossly nor- 
yal results. She was transferred back to 
he referring hospital on the second day 
slowing the accident. 

Comment.—These two patients il- 
astrate the larger number of children 
reated at our institution with injuries 
econdary to this mechanism. There 
3 irrefutable evidence that unre- 
trained children involved in motor 
ehicle accidents experience higher 
norbidity and mortality rates than 
estrained children.'* This group of 
hildren represents the extreme of 
inrestrained passengers. 

Patients 1 and 2 had modified Injury 
severity Scores of 18 and 9, respec- 
ively, While scores of less than 25 are 
renerally indicative of survival with 
ninimal disability, newer evidence 
ontradicts this. Proportionally more 
hildren with head injuries tend to 
ave diffuse rather than focal brain 
esions. Children with both “mild” fo- 
‘al and especially diffuse brain inju- 
jes often suffer from long-term neu- 
‘opsychological sequelae.* 

Children can be frequently seen rid- 
ng in the back of pickup trucks where 
hey can easily be ejected during rapid 
leceleration, fall out during “horse- 
lay” or decreased vigilance, or be 
njured by road debris. The public and 
mr legislators must be educated. Pe- 
liatricians can make this a part of 
heir child restraint and safety edu- 
‘ation efforts. 

Timotuy Tonc, MD 
Patricia A. TEarorp, MD 
Children’s Health Center 
St Joseph’s Hospital 
and Medical Center 

350 W Thomas Rd 
Phoenix, AZ 85013 
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Acute Suppurative Adenoiditis 


Sir—A case of isolated adenoiditis 
prompted a search of the literature for 
the condition. The results of the search 
were startling due to the virtual ab- 
sence of characterization of what 
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should be a distinctive, and not unu- 


sual, clinical entity. 

Patient Report. —A previously healthy 9- 
year-old girl presented with fever, rhino- 
rrhea, pharyngeal pain, and hyponasal 
speech of 2 days’ duration. She reportedly 
had had a tonsillectomy and adenoidectomy 
3 years earlier for recurrent adenotonsilli- 
tis. Abnormalities on physical examination 
were limited to fever (temperature, 40°C), 
serous rhinorrhea that prompted nearly 
constant sniffling, total occlusion of the 
posterior nasal airway, and an exudative 
fullness just visible in the superior pharynx 
behind the uvula. Mild posterior cervical 
adenopathy was also present. A lateral 
soft-tissue roentgenogram of the head and 
neck was obtained (Figure). The postero- 
superior location and contour of the naso- 
pharyngeal mass seen on the roentgeno- 
gram suggested adenoid hypertrophy. 
Flexible fiberoptic nasopharyngoscopy re- 
vealed exudative hypertrophic adenoid tis- 
sue filling the nasopharynx and extending 
into the oropharynx. The patient was 
treated with penicillin G sodium and 
showed prompt defervescence with im- 
provement of her nasal obstructive symp- 
toms. Two months later she underwent a 
thorough secondary adenoidectomy for 
persistent nasal obstruction. Histologic 
analysis of the adenoid tissue revealed 
reactive follicular hyperplasia. 


Comment.—Acute suppurative ad- 
enoiditis commonly occurs in associa- 
tion with acute tonsillitis.'+ However, 
adenoiditis existing independently of 
tonsillitis has only rarely been men- 
tioned in the literature.** Isolated ad- 
enoiditis occurs either in the presence 
of normal-appearing tonsils or as in 
this case when the tonsils have been 
previously removed. Adenoiditis and 
obstructive adenoid hypertrophy do 
not occur following an adenoidectomy 
unless the adenoid tissue has been 
incompletely excised. 

A nasopharyngeal mass in the set- 
ting of an acute illness with fever and 
nasal obstruction suggests acute sup- 
purative adenoiditis. The differential 
diagnosis of other nasopharyngeal 
masses includes nasopharyngeal an- 
giofibroma (usually male patients), 
Thornwaldt’s cyst, teratoma, antro- 
choanal polyp, nasopharyngeal carci- 
noma, malignant lymphoma, and 
rhabdomyosarcoma. 

The bacterial pathogens are not well 
established in isolated cases of ade- 
noiditis due to the infrequent recog- 
nition and reporting of this condition. 
Initial therapy with antibiotics appro- 
priate for the known pathogens of 
combined adenotonsillitis can be ex- 
pected to relieve the symptoms of 
isolated adenoiditis. These organisms 
include group A B-hemolytie strepto- 





Lateral soft tissue of the neck revealing 
soft-tissue mass filling the nasopharynx. 


cocci, other streptococci, Haemopht- 
lus influenzae, Branhamelia catar- 
rhalis, Corynebacterium species, and 
various anaerobic organisms.‘ Persist- 
ent evidence of nasal obstruction after 
the resolution of acute symptoms in- 
dicates the need to consider a trial of 
antibiotic therapy with action against 
organisms producing B-lactamase or 
adenoidectomy, Flexible fiberoptic na- 
sopharyngoscopy is useful for initial 
evaluation and follow-up. 

We encourage reports of similar 
cases to characterize the clinical spec- 
trum of this disease. 

COL Micuaet R. Weir, MC, USA 
Department of Pediatrics 
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Collagenous Colitis in a Child 

Sir.—To my knowledge, this instance of 
collagenous colitis in a 7-year-old boy is 
the first to be documented in a child. 
This condition is of unknown etiology 
and, in this case, appeared to respond to 


The Pediatric Forum 





sulfasalazine therapy. Since the original 
description by Lindstrom’ in 1976 of the 
clinicopathologic syndrome that was la- 
beled collagenous colitis, about 50 pa- 
tients’ with this condition have been 
described, all adults. 


Patient Report.—A ‘T-year-old boy had 
complained of large-volume watery diarrhea 
for several months; there were up to 10 bowel 
movements per day. Fasting and/or milk ab- 
stinence failed to improve the diarrhea. The 
feces contained no mucus or blood, and no 
parasites, ova, or pathogenic bacteria were 
isolated. Results of fecal occult blood studies 
were negative, and there was no steatorrhea 
on feeal fat measurements over a 3-day peri- 
od. Fecal microscopy showed no undigested 
food. Results of tests for mucoviscidosis 
were negative. 

Sigmoidoscopy showed a slightly con- 
gested mucosa with no ulceration. On barium 
follow-through and enema studies some co- 
lonie dilatation was identified, but no other 
abnormality was demonstrable. Serum elec- 
trolyte levels and hematologic indexes were 
also within normal limits; no eosinophilia was 
present. The erythrocyte sedimentation rate 
was 30 mm within the first hour. 

The rectal biopsy specimen showed no ul- 
ceration or active inflammation. The mucosa 
was of normal thickness with a well-main- 
tained glandular architecture and no edema. 
A continuous, thick, eosinophilic band of col- 
lagenous fibrous tissue between 20 and 25 
pm wide was readily identifiable between 
the surface epithelial ining and the lamina 
propria. This was stainable with both trich- 
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Stained sections from a rectal biopsy specimen showing the normal surface epithelium, the 
deposition of collagen as a band beneath the basement membrane, and the sparse chronic 

infiltrate within the lamina propria (hematoxylin-eosin, original magnification 
x 140 [left] and x 320 [right}). 


rome (for type I collagen [Figure, left]) and 
reticulin silver (for type IHI collagen [Figure, 
right). Staining for amyloid was negative. 
The glandular tissue was not atrophic, and 
the goblet-cell content of the erypts was nor- 
mal. There was a slight lymphoplasmacytic 
infiltrate within the lamina propria, but no 
excess of intraepithelial lymphocytes was 
seen. Nocryptitis was seen in numerous seri- 
al sections, and there was no vasculopathy. 

The child was treated with sulfasalazine, 
and over a period of a few months he showed 
some symptomatic improvement. He did not 
undergo a repeated biopsy. 


Comment.—Collagenous colitis is a 
histologic diagnosis made in patients 
with chronic abdominal pain and watery 
diarrhea in the absence of small-intesti- 
nal malabsorption and inflammatory 
bowel diseases. The findings on proctos- 
copy and sigmoidoscopy are usually 
minimal and entirely nonspecific, with 
no impressive finding that could account 
for the diarrheal illness. These patients 
may have up to 20 bowel movements per 
day, and a large fecal volume of up to 
4 L/d may be present. Some loss of 
weight usually accompanies the con- 
dition. 

Initial presentation is more often in 
the sixth or seventh decade of life, but 
some cases have also been described in 
patients in their 20s. It affects women 
with greater frequency. 

Collagenous colitis is only diagnos- 
able on microscopy.** The histologic 











hallmark is the presence in the colont 
subepithelial condensation meast 
10 to 60 um, composed of collagen 
bers, including both type I and type- 
collagens and fibronectin; this layer : 
pears to be more pronounced on ` 
right side of the colon, and the rectosi 
moid mucosa may only show minim: 
changes. *‘ A sparse infiltrate compose 
of plasma cells, eosinophils, and mas 
cells may be seen within the lamina pr 
pria, but no active inflammatory 
changes are seen either on the su 
or in the crypts, and there are no alter- 
ations in goblet cell counts. The width of 
the collagen band does not appear to 
correlate with the severity of symptoms. 
and waxes and wanes in its thickness _ 
over the years. This collagenous tissue _ 
may be reabsorbed completely, and — 
such cases are accompanied by sponta- 
neous regression; anti-inflammatory — 
therapy, such as with local corticoste~. 
roids and sulfasalizine, may be similarly - 
effective in removing the collagen — 
The hypothesis for the cause of collag-. 
enous colitis is that long-standing, focal, 
superficial damage to the large bowel 
mucosa results in secondary local repair 
with scarring.*’ Indeed, there appears _ 
to be a spectrum of abnormalities, rang- 
ing from “microscopic colitis” with ac- s 
tive inflammation to collagenous colitis _ 
with fibrosis.* Local prostaglandin ex- 
cess has been proposed as the immedi- 
ate pathogenetic mediator; jejunal aspi- 
rates and feces from patients have- 
elevated levels of prostaglandin E,” 
The “pericrypt fibroblast sheath” was 
proposed as the end organ for the action 
of such prostaglandin excess.” 7 
Histologic examination of bowel mu- ` 
cosal specimens taken at colonoscopy 
shows that the condition is not limited to 
the rectum but may extend as far as the 
cecum and is indeed often more pro-. 
nounced in the night side of the colen. 
There is no known association with any 
specific drug treatment or with connec- 
tive-tissue disease, and no excess of 
circulating intestinal polypeptides or- 
amines has been demonstrated in these - 
patients. In six patients, nonspecific 
anomalies of connective tissue were 
present, and these were associated with - 
inflammatory arthropathies.*” Autoim- — 
mune mechanisms have been implicated - 
because of the well-established female | 
prevalence and the anecdotal associa- 
tion with atrophic gastritis, thyroid dìs- 
ease, chronic hepatitis, and primary bil- 
iary cirrhosis. No immunoglobulins, 
complement, or immune complexes — 
have been identified in relation to the © 
collagen band.** | 


w 


‘Subepithetial deposition of R is 
nown to occur also in the small bowel in 
1e condition variously termed refrac- 
wy sprue or collagenous enteritis,” 
nd, indeed, the nomenclature for this 
isorder was derived from the small- 
itestinal counterpart. Antigenic hy- 
ersensitivity to dietary proteins other 
han gluten has been suggested as a 
ause for small-bowel mucosal fibrosis: 
ilk and soya proteins in infants; and 
ana, egg, and chicken in adults” have 
een implicated. No such dietary associ- 
tion has been shown in collagenous 
alitis. 

ANTHONY BusuttiL, MD 
Forensie Medicine Unit 
Department of Pathology 
University Medical School 
Teviot Place 

Edinburgh, EH8 9AG 
Scotland 
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we Tomography 

n the Diagnosis of Osteoid 
əsteoma in infancy 

Louse osteoma is a benign bone 
umor that principally affects men in 
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the second decade of life. The dinieal | 


manifestations include a characteristic 
pain with nocturnal exacerbations 
that recedes or disappears after tak- 
ing aspirin. In addition, muscular at- 
rophy in the affected extremity and 
functional impairment are noted. If 
the tumor is located in the vertebrae, 
scoliosis can result. The most frequent 
locations are the femur, tibia, verte- 
brae, and humerus. A preliminary di- 
agnosis can be made clinically, but 
confirmation is made by the visuali- 
zation of the pathognomonic bone le- 
sion, which is the “nidus” surrounded 
by an area of sclerosis. After surgical 
treatment, pathological study can con- 
firm the diagnosis by examination of 
biopsy specimens. 

We present a series of patients with 
osteoid osteoma in whom computed 
tomography assisted in diagnosis of 
the lesions. 

Patient Reports.—Six children ranging 
in age from 3 years 5 months to 12 years 6 
months were studied and included four boys 
and two girls with diverse localizations of 
osteoid osteoma. The clinical symptoms 
were manifested for a mean of 11 months 
and consisted of pain with nocturnal par- 
oxysms that improved after administration 
of aspirin. One patient with osteoid oste- 
oma in the spinal column had scoliosis. In 
those in whom the osteoma was located in 
the extremities, muscular atrophy and 
functional impairment were also observed. 
The roentgenographic study only identified 
the specific bone lesion in half of the pa- 
tients, a characteristic nidus, as well as the 
perilesional sclerotic bone reaction. All of 
the patients were treated surgically. The 
postoperative course was satisfactory for 
all patients, and the diagnosis of osteoid 
osteoma was confirmed by pathologie ex- 
amination. 


Comment. — Although the diagnosis 
of osteoid osteoma can be suspected 
by the clinical signs and symptoms, it 
is not unusual that it takes months or 
years to confirm. The fact that the 
pain is exacerbated at night and im- 
proved with aspirin administration is 
suggestive of the diagnosis but not 
specific enough. Due to its rarity in 
children, it is frequent that the pedi- 
atrician does not think of this lesion, 
above all because the general state of 
the patient is good and fever or local 
inflammation is not usually present.' 

The traditional diagnostic test is 
roentgenography of the affected bone. 
In the majority of cases, a radiotrans- 
parent lesion less than 2 em in diame- 
ter is seen. Its form is oval or round, 
surrounded by a zone of bone conden- 
sation due to reactional hyperosteosis. 






In other patients, as with our series, 
a nidus is not visible; therefore com- 
puted tomography (CT) of the affected 
area is indicated.** In all of our pa- 
tients in whom CT was performed, it 
was possible to identify the nidus and 
measure its size, which permits differ- 
ential diagnosis from osteoblastoma. 
On the other hand, CT also allows the 
visualization of bone condensation sur- 
rounding the nidus, as well as the local 
muscular atrophy produced by inae- 
tivity. 

From our results, we conclude that 
CT is the preferential technique for 
the diagnosis of osteoid osteomas. 

Jesus Fiera, MD 

Antonnio Sarrta, MD, PaD 
GonzaLo OLIVAN, MD 
MaNnveEL Bueno, MD, PxD 
Departamento de Pediatria 
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Clear Heads and 
Bayesian Tales: Predictive 
Vaiue and the Coin Toss? 


Sir. — Drs Halperin and Doyle, in their 
response to a recent letter,' made an 
assertion that deserves clarification. 
They stated that “. . . diagnosing ITP 
{idiopathic thrombocytopenic pur- 
pura] on the basis of a positive sero- 
logic test would be as accurate as — 
flipping a coin,” given a positive pre- — 
dictive value of approximately 50%. — 


The statement is accurate in this con- 
text, since they were referring to data _ 
gathered on a population of patients’ 
sera that had a prevalence of ITP of = 


approximately 50%.? In general, how- _ 
ever, using a coin flip as a screening 
test does not produce a fixed positive 
predictive value of 50%. Instead, it 
produces a positive predictive value 


seat to the mne of the disease 
in the population tested. 

_. The distinction is important. If we 
“choose a disease, for example, with a 
=p To prevalence, then a coin flip will 
-give a positive predictive value of 5%. 
however, a ate test for 








population, then the screening test is 
-considerably better than a coin flip. 

In this example, a patient with a 
„positive test result has a 10 times 
-greater chance of having the disease 

in question than does a patient with a 
positive coin flip. Given a disease that 
is serious and uncommon, and an in- 
tervention that is safe, effective, and 
inexpensive, we might rationally 
choose to use such a hypothetical test, 
despite a “rather low positive predic- 
tive value.” 

The point is this: don’t automatically 

disparage a test with a positive pre- 
_dictive value of 50%. When the disease 
has a low prevalence, such a test is 
considerably better than a coin flip. 
Rosert D. Mauro, MD 
The Children’s Hospital 
University of Colorado 
School of Medicine 
Denver, CO 80218 
1, Halperin DS, Doyle JJ. High-dose intrave- 
methylprednisolone for 
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1273-1274. 
2. von dem Borne AEGK, van der Lelie H, Vos 

JIJE, et al. Antibodies against eryptantigens of 

platelets. Curr Stud Hematol Blood Transfus. 


In Reply. — Dr Mauro’s remarks would 
be very pertinent if we had suggested 
in our reply that platelet antibodies 
should be detected as part of a screen- 
ing program of ITP in the general 
population. This is not so, however. 
Such a screening test would be unjus- 
tifiable, not only because of its im- 
mense costs, but mainly because it 
would offer no therapeutic or preven- 
tive advantage to the patients de- 
tected in this manner, as compared 
with those whose thrombocytopenia 
has been discovered, as is usually the 
ease, on clinical grounds. 

Thus, the controversy regarding the 
utility of platelet antibody testing is 
limited to the population of patients 
with thrombocytopenia and cannot be 
extrapolated to the general popula- 
tion. 
| z In this setting, our statement on 
“eoin flipping” remains correct. Plate- 
let antibody testing has a positive 
predictive value for ITP of 50%. In 
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other vadi the e probability for a pa- 
tient with throm ocyt penia of having 
ITP if the test is positive is only one 
in two. This is as accurate as flipping 
a coin. 

Danie. 8. HALPERIN, MD 

Unité d’onco-hématologie 

pédiatrique 

Hôpital cantonal universitaire 

1211 Geneve 4 

Switzerland 


in Reply.—Dr Mauro has pointed out 
a very interesting aspect of the alge- 
bra of calculating positive predictive 
values or PV +. 

PV+ is the probability that this 
subject has the disease tested for 
(D+) given that the test for the dis- 
ease is positive (T+). PV+ can be 
written as prob(D + /T +) =the proba- 
bility of the disease given a positive 
test. 

This is a classic Bayes’ formula issue 
and a subtle one that I have not seen 
discussed anywhere in my reading. 
For the record, I will go through the 
algebra in case someone challenges Dr 
Mauro’s assertions. 

PVi= Prev x pr(T + /D +) 
[Prev x pr(T + /D+)]+ 
[(1 ~ Prev) x pr(T + /D —)] 

If you flip a coin instead of perform- 
ing a test, you will get pr(T +/D +) of 
.50; that is, the probability of a positive 
test T+ is the probability of, say, 
“heads.” 

Also, the probability of a positive 
test among subjects without the dis- 
ease, pr(T +/D —), will also be .50. 

Putting these probabilities into the 
equation, we get the following: 
PV+i= Prev x .50 
{Prev x .50]+ [1 — Prev) x .50] 

The .50s cancel out, leaving the fol- 
lowing: 


PV+ = Prev 


(Prev) + (1— Prev) 
z= rey = Prevalence 


This may seem needlessly esoteric, 
but to readers who do not think often 
about Bayes, PV +, or prevalence, the 
letter may not be intuitively obvious. 

An added benefit of the letter is that 
it reminds us all that PV + (the pre- 
dictive value of any test) is always 
related to the prevalence of the disor- 
der in the population being subjected 
to the test. This is why a test that 
performs very well in a clinic that has 
a high prevalence of a disease may 
perform poorly as a screening test in 









a population with low prevale n 
the disease. 

For those who view these mat 
in a less algebraic way, the sitt 
could be looked at differently. The 
users apply a test to a population i 
presents itself to the clinic, hospite a 
or booteamp where the test is em 
ployed. The disease of interest ocet 
in the population in some prevalene 
(PREV). | 

A coin flip is one way to select ha 
of any group of subjects from thi 
presenting population. If one were to - 
view a flip of “heads” as a “positive S 
test for D” this would result in half of 
the subjects being called positive for _ 
D. What proportion of these would _ 
actually have the disease? The same _ 
proportion as in the source population, i 
because the coin flip has simply se- _ 
leeted a random half of the subjects oo 
who are tested. oe 

The proportion of subjects with D . . 
in the source population is called the a 
PREV. The proportion with D in the _ 
“positives” will be the same (ie, equal ae 
to PREV). oe 

In the half who got “tails” and were oo 
judged to be “negative” for D, the _ 
proportion with the disease would also a 
be the same as in the source (ie, the | 
PREV). This means that the propor- 
tion of false negatives also equals the _ 

Even more general, if one selects ae 
any subset of subjects from the source _ 
population by any kind of random de- _ 
vice (eg, a table of random numbers), __ 
that subset will have D in nearly the | 
same proportion as the source popu- __ 
lation, PREV. The random device will _ 
yield PV + that is equal to the PREV 

Greorce W. Brown, MD- 

Los Lunas Hospital = 
and Training School 

PO Box 1269 

Los Lunas, NM 87031 


Priapism Following Testosterone 
Therapy for Delayed Puberty 


Sir —The article by Kaplowitz' in the _ 
January 1989 issue of AJDC again 
underscores the usefulness of testos- 
terone as an agent for the diagnosis _ 
and treatment of delayed puberty. The _ 
safety of this therapy is implied in this 
and other articles discussing this 
treatment modality.'* There is a state- 
ment in Kaplowitz’s article, similar to 
that in other articles written on this 
subject: “Although more frequen 
erections were noted, this was not fel 





















} tiér excessive in PEN patient.” 


such a statement appears true for the 





n ajority, it is important to note that 
olonged painful erections do occur 
occasion during such testosterone 
rapy. We have recently observed 
ie patients who. developed pro- 
aged erections during testosterone 
t herapy, one resulting in clinical pria- 
piem 


i | Patient Reports.—Patient 1.—A lH- 
‘year’ month ald bey with Tanner stage I 
sexual development and a growth rate of 
3. 2 em/y during the 18 months prior to 
testosterone therapy received a single 
200-mg injection of testosterone enanthate, 
as the first of four injections. Five days 
after injection, the patient developed a 
prolonged nocturnal erection that contin- 
ued for 5 to 6 hours while at school. Because 
of embarrassment, he did not tell anyone 
about his prolonged painful erection until 
that afternoon when his parents returned 
home. He was taken te the emergency 
department at least & hours after the in- 
ception of his erection and did not respond 
‘to amy! nitrite therapy. Our pediatric urol- 

ogist diagnosed clinical priapism and rec- 
ommended percutaneous penile irrigation 
‘with heparinized saline to remove clotted 
blood. The patient responded well to the 
irrigation, but 1 year later, despite entering 
puberty, he reported no subsequent erec- 
tions. Clotting studies revealed no abnor- 
malities. A history of some manipulation of 
the erected penis was elicited as the only 





° “risk factor” for aes. ereétion. 


Patient 2.—A 14-year-S-month-ald boy 
was treated with testosterone enanthate, 
100 mg intramuscularly, as the first of four 
doses. Following the initial dose, the pa- 
tient developed a prolonged erection last- 
ing 3 hours. As the patient had been 
warned to seek medical attention if he had 
an erection for more than 1 hour, he was 
taken to the emergency department where 
he responded to amy! nitrite therapy. The 
patient had no problems with the next three 
testosterone doses and has had the ex- 
pected pubertal response. 

PATIENT 3.—A 13-year-9-month-old boy 
was treated with testosterone enanthate, 
100 mg intramuscularly, as the first of four 
doses. Following this initial injection, he 
developed a prolonged erection lasting for 
greater than | hour. The patient had been 
warned to seek medical attention for pro- 
longed erections and thus was seen in the 
emergency department 2 hours after onset 
of the prolonged erection. He responded to 
amyl nitrite therapy. He had no problems 
with the next three doses and has had the 
expected pubertal response. 


Comment. —Certainly, clinical pria- 
pism associated with testosterone 
therapy is an unusual complication of 
testosterone therapy for delayed pu- 
berty. One isolated case of priapism 
developing after testosterone injec- 
tion does not establish a causal con- 
nection. Our patient 1 may have had 
idiopathic priapism, accentuated by 
the testosterone administration and/ 
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experience ‘underscore: 
alert patients: and thei 


testosterone therapy, iene ly fol- 
lowing the initial injection. Prompt 
evaluation and management of such 
erections is imperative. The erections 
generally abate following a cold 
shower or after inhaling amyl nitrite; 
however, left untreated, ney may r re- 
sult in clinical priapism. 

L. Lynpon Key, MD 

Maryeetu C. Myers, MD 
Department of Pediatrics 

R. LawRkENcE Kroovanp, MD 
Department of Surgery (Urology) 
Bowman Gray School of Medicine 
Wake Forest University 

300 S Hawthorne Rd 
Winston-Salem, NC 27103 
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For the symptoms of allergic rhinitis... 


DESIGNED 
TO DELIVER 


allergic lents, tne ne b 
size is a hanes economical alternative t 
the purchase of frequent refills. For yo 
patients with seasonal symptoms, the 
regular 13 mL size is ideal. 


Inside the new NASALCROM unit is the 
proven formula patients rely on for relief 

of sneezing, itching, runny nose, and 
congestion.'* NASALCROM provides 
protection from the first dose’ and 

symptom relief within days.* And it works 
without the annoying side effects typical of 
other first-line allergic rhinitis medications.°** 


NASAL SOLUTION, 40 ma/mi 


fee 


ATAA 
` 


IN THE NEW FULLY-ASSEMBLED UNITS 
(26 mL AND 13 mL) 


Please see adjacent page for Brief Summary of Full 
Presc ribing Information. 
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Brief Summary 

DESCRIPTION: Each milliliter of NASALCROM® Nasal Solu- 
tion (cromolyn sodium nasal solution, USP) contains 40 mg 
cromolyn sodium in purified water with 0.01% benzaikonium 
chloride to preserve and 0.01% EDTA (edetate disodium) to 
stabilize the solution. 


INDICATIONS: NASALCROM is indicated for the prevention 
and treatment of the symptoms of allergic rhinitis. 


CONTRAINDICATIONS: NASALCROM is contraindicated 
in those patients who have shown hypersensitivity to any of 
the ingredients. 


PRECAUTIONS: General: Some patients may experience 
transient nasal stinging and/or sneezing immediately follow- 
ing instillation of NASALCROM. Except in rare occurrences, 
these experiences have not caused discontinuation of therapy. 
in view of the biliary and renal routes of excretion for cromo- 
lyn sodium, consideration should be given to decreasing the 
dosage or discontinuing the administration of the drug in 
patients with impaired renal or hepatic function. 


Carcinogenesis, Mutagenesis, and Impairment of Fertil- 
ity: Long term studies in mice (12 months intraperitoneal 
treatment followed by 6 months observation), hamsters (12 
months intraperitoneal treatment followed by 12 months ob- 
servation), and rats (18 months subcutaneous treatment) 
showed no neoplastic effect of cromolyn sodium. 


No evidence of chromosomal damage or cytotoxicity was 
obtained in various mutagenesis studies. 

No evidence of impaired fertility was shown in laboratory 
animal reproduction studies. 


Pregnancy: Pregnancy Category B. Reproduction studies 
with cromolyn sodium administered parenterally to pregnant 
mice, rats, and rabbits in doses up to 338 times the human 
clinical doses produced no evidence of fetal malformations. 
Adverse fetal effects (increased resorptions and decreased 
fetal weight) were noted only at the very high parenteral 
doses that produced maternal toxicity. There are, however, 
no adequate and well-controlled studies in pregnant women. 
Because animal reproduction studies are not always predic- 
tive of human response, this drug should be used during 
: pregnancy only if clearly needed. 


~~ Drug Interaction During Pregnancy: Cromolyn sodium and 

_ isoproterenol were studied following subcutaneous injec- 
-tions in pregnant mice. Cromolyn sodium alone in doses of 
60 to 540 mg/kg (38 to 338 times the human dose) did not 
cause significant increases in resorptions or major malfor- 
mations. Isoproterenol alone at a dose of 2.7 mg/kg 
(90 times the human dose) increased both resorptions and 
malformations. The addition of cromolyn sodium (338 
times the human dose) to isoproterenol (90 times the 
= human dose) appears to have increased the incidence 

of both entice and d malformations. 
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Nursing Mothers: it is not known whether this drug is 
excreted in human milk. Because many drugs are excreted 
in human milk, caution should be exercised when 
NASALCROM is administered to a nursing woman. 
Pediatric Use: Safety and effectiveness in children below 
the age of 6 years have not been established. 


ADVERSE REACTIONS: The most frequent adverse reac- 
tions occurring in the 430 patients included in the clinical 
trials with NASALCROM were sneezing (1 in 10 patients), 
nasal stinging (1 in 20), nasal burning (1 in 25), and nasal 
irritation (1 in 40). Headaches and bad taste were reported in 
about 1 in 50 patients. Epistaxis, posinasal drip, and rash 
were reported in less than one percent of the patients. One 
patient in the clinical trials developed anaphylaxis. 

Adverse reactions which have occurred in the use of other 
cromolyn sodium formulations for inhalation include angio- 
edema, joint pain and swelling, urticaria, cough, and wheez- 
ing. Other reactions reported rarely are serum sickness, 
periarteritic vasculitis, polymyositis, pericarditis, photo- 
dermatitis, exfoliative dermatitis, peripheral neuritis, and 
nephrosis. 
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a thousand visionary physicians across the 
nation bestowed a commemorative stone 
carving to the Washington Monument. This patriotic 
display symbolized their unrelenting devotion to ¢ 


new republic founded on | mci 





= 


freedoms —including the 
freedom to practice medicine 


j 
for the best possible health of | 
all its people. Today your help | á 
is needed to restore this symbol R 
of our profession. 

Because the commemo- 


rative stone has suffered from 
severe erosion and deface- = 
ment, the American Medical Association is launching a campaign to raise money frorr 
physicians to restore this symbol of medicine for the National Park Service. Every 
contribution made to this effort will serve as a statement of each physician's persona. 
affirmation and commitment to health and medicine in America. | 
Please take part in rededicating the commemorative stone as a shining example of 
the strength of medicine in a free and strong society. 
Contributors who donate $100 or more will receive a 
memorial replica of the carving as a token of appreciation. 
Send your tax deductible contribution for this time- 
less symbol today, Thank you. 





Yes, | want to affirm my commitment 


ns Na 
to health and medicine in America. vee | 
Please accept my contribution for: Fe 


a ther 
N RIO) 


TENREIRA $ 50 i tae nnn et neni tt henner a a a a 


City/State/Zip 
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Please make checks payable to: All donations are tax deductible. All contributions will be publicly recognized in an 
AMA Stone/National Park Service. unveiling ceremony for the new stone when it is fully restored. 

Mail your payment with this form two: Thank you for vour contribution. 


AMA, Stone/National Park Service 
P.O. Box 109016 
Chicago, Minois 60610-9016 





Editorials 


Why Wait for DTP-E-IPV? 


T” January 1988, a prestigious panel 
“appointed by the Institute of Med- 
icine (IOM) reviewed policy options 
for vaccination against poliomyelitis.’ 
The IOM last reviewed this subject in 
1977, at which time it concluded that 
live, trivalent oral poliovirus vaccine 
(OPV) was the preferred vaccine but 
recommended killed, inactivated po- 
liovirus vaccine (IPV) for immunode- 
ficient people and those with immu- 
nodeficient family contacts. 





See also p 1007. 





The new IOM review was prompted 
in part by licensing of an enhanced 
potency inactivated polio vaccine 
(E-IPV). This vaccine, produced in 
human diploid cells, has a higher an- 
tigenic content than does conventional 
IPV and, therefore, children can be 
-satisfactorily immunized with fewer 
doses.? A combined diphtheria and 
tetanus toxoids and pertussis vaccine 
(DTP)-E-IPV will likely become avail- 
able within 2 to 5 years. 
~ Other developments prompting the 
IOM review included the following: (1) 
the probable interruption of transmis- 
sion of wild polio virus in the United 
States; (2) the immunization of an 
‘increased proportion of US children 
‘(95% of those entering school in 1985- 
1986); (3) a decreased chance of impor- 
tation of wild polio due to campaigns 
in other nations to reduce polio; (4) 
the development of new technology 
enabling differentiation of wild vs vac- 
-¢ine-related polio; (5) the recognition 
‘that the risk of vaccine-related polio 
varies with each dose of OPV (for the 
‘first dose, the risk is 1:560 000); (6) an 
“increasing number of immunocompro- 
mised children and adults due to hu- 
‘man immunodeficiency virus infec- 
tion; and (7) continued immunization 
litigation. 
<. The IOM concluded that: 
<No change in the present policy is recom- 
-mended at this time except that E-IPV 
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should be substituted for IPV ... After 
E-IPV combined with diphtheria-tetanus- 
pertussis is licensed . . . consideration 
should be given to a regimen of two or more 
doses of DTP-E-IPV .. . followed by OPV 
at 18 months and at entry to elementary 
school. 

The IOM saw the central issue as 
whether the current small risk of vac- 
cine-associated polio can be reduced 
further without an adverse impact on 
poliomyelitis control in the United 
States. The panel noted that “because 
E-IPV does not spread to contacts, it 
would need to achieve and maintain 
higher levels of direct vaccine-induced 
immunity to pre- and post-—school-age 
populations.” Also, because E-IPV 
does not produce as high a level of 
intestinal immunity as OPV, it seems 
likely that wild polio virus, if im- 
ported, would spread more widely. 

The panel noted that an ethical dif- 
ference exists between recommending 
live vs killed polio vaccine or a mixed 
live/killed schedule. They observed 
that vaecine-associated paralytic polio 
occurs principally among the suscep- 
tible children and parents who partic- 
ipate in live vaccination programs. 
This risk is avoided if a killed vaccine 
is used and diminished if a killed vac- 
cine is given before a live vaccine is 
used. The IOM panel stated that: 
Most parents concerned only for their 
child’s welfare and informed about the na- 
ture of the alternatives would be likely to 
prefer one of the IPV vaccination strate- 
gies. With the current OPV vaccination 
strategy, cooperating parents and children 
are asked to bear the risk of vaccine- 
associated paralysis in order to spread the 
benefit of immunity to others who fail to 
have themselves or their children vacci- 
nated. 

Recognizing the relatively higher 
risk of paralytic disease following the 
first dose of OPV, the panel concluded 
that a vaccination schedule “in which 
two or more doses of E-IPV were given 
prior to OPV would reduce or even 
eliminate cases of vaccine-associated 


paralysis in recipients of OPV and in 
their contacts.” Therefore, the 
panel recommended a combined 
E-IPV/OPV schedule to reduce the 
incidence of vaccine-associated polio 
but maintain a high degree of intesti- 
nal immunity in the population to pre- 
vent the spread of wild virus. The 
panel also noted that if E-IPV was not 
combined with DTP, additional injec- 
tions and possibly additional visits 
would be required to complete the 
immunization schedule. 

The panel expressed concern that a 
mixed program of E-IPV and OPV “is 
administratively more complicated 
and more costly” and stated specifi- 
cally that the mixed E-IPV/OPV pro- 
gram is not recommended if DTP and 
E-IPV must be given separately. Only 
after E-IPV combined with DTP is 
licensed did the panel suggest consid- 
eration be given to a regimen of two 
or more doses of DTP—E-IPV followed 
by OPV at age 18 months. 

The panel observed that more infor- 
mation is needed about the following 
questions: (1) Is wild polio virus cir- 
culating in the United States? (2) What 
are the levels of immunity among 
young adults and preschool children? 
(3) To what extent does OPV vaccine 
virus spread to contacts of recipients 
and induce immunity? (4) What would 
be the optimal combined E-IPV/OPV 
vaccine strategy? It is precisely be- 
cause the answers to these questions 
are not known that practitioners look 
to panels of experts for recommenda- 
tions. 

The IOM panel’s rationale for a com- 
bined schedule is cogent. Many knowl- 
edgeable, thoughtful observers are no 
longer convinced that the “price” of 
vaccine-associated polio must be paid 
to protect this nation against wild 
polio virus. On the other hand, there 
are not sufficient data to assure such 
observers that complete reliance or 
inactivated vaccine would provide 
comparable protection against. com- 
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munity spread of wild polio virus fol- 


lowing its introduction. Therefore, a 


combined E-IPV/OPV schedule that 


_ should lower the number of vaccine- 
~- associated cases (albeit not eliminat- 
— ing all of them) while preserving a 
high incidence of intestinal immunity 
-- seems wise. But why wait? 


The potential benefits of such a 
change in vaccine policy may be mar- 


ginal when viewed from a nationwide 


or generational perspective. For the 


`- patients, families, or physicians in- 
_ volved in each vaccine-associated case, 
the potential benefit is far from mar- 


- ginal, Why should introduction of a 


-combined E-IPV/OPV schedule await 


the production of a combined 
DTP-E-IPV vaccine? Why shouldn’t 
those who wish to lower their risk of 
vaccine-associated polio now opt for a 
combined IPV/OPV schedule? The 


IOM panel’s concern is, that because 


such a schedule is more costly and 
might prove cumbersome, the total 
number of children successfully im- 
munized might decrease. The panel 
viewed this as an inappropriate “cost” 
given the relatively marginal benefit 
of a combined schedule for vaccine- 
associated cases. 

A combined OPV and IPV schedule 
in the absence of a combined 
DTP-E-IPV vaccine will likely cost 
more. In January 1989, in Seattle, 
Wash, E-IPV cost approximately $14 
a dose vs $9.50 a dose for OPV. Also, 


a combined E-IPV/OPV schedule 
would, at this time, require two or 
three additional subcutaneous injec- 
tions. Were such a schedule now rec- 
ommended exclusively, there might 
well be some decrease in the total 
number of children protected because 
the prompt availability of increased 
funds for immunization could not be 
assured. 

No one wishes to advocate different 
immunization policies for patients im- 
munized in public clinics vs private 
offices. But postponing a preferred 
strategy because of cost raises diffi- 
cult issues. The price of vaccine is 
affected by the size of the potential 
market: the price of E-IPV would 
almost certainly decrease were its use 
mandated and vaccine for public im- 
munization programs purchased by 
federal contract, as is OPV. In the 
absence of such a mandate, the market 
will likely remain small and the price 
high. The additional cost of adminis- 
tering two or three subcutaneous in- 
jections of E-IPV vs two or three oral 
doses of OPV is less easily deter- 
mined, but it is likely to be the major 
increased cost. that needs to be bal- 
anced against the benefit of a reduced 
risk of paralytic disease among vacci- 
nees and their contacts until a com- 
bined DTP-E-IPV is available. 

The question answered by the IOM 
and the one implicitly posed by par- 
ents to their children’s physicians are 


Poliovirus Vaccine Policy 


Another Perspective 


Throughout the 1950s parents greeted 

each summer with mounting anxi- 
ety as outbreaks of polio were respon- 
sible annually for 20000 to 25000 cases 
of paralytic disease. In 1954, the Fran- 





See also p 1006. 





cis field trial demonstrated the efficacy 


- of inactivated polio virus vaccine (IPV) 


in the prevention of this dread infection. 


_ Beginning in 1955, widespread use of 


IPV resulted in a marked decline in the 


-= annual reported incidence of polio. In 
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1959, however, there was an incipient 
upswing in the number of people con- 
tracting polio, a significant proportion 
of whom had previously received three 
or more injections of IPV. Coupled with 
the dramatic reports of the success of 
oral polio virus vaccine (OPV) in Europe 
and other parts of the world, a shift 
took place in 1961 in the United States 
with a transition from the IPV to an 
OPV program. Soon thereafter, re- 
ported cases of paralytic disease due to 
polioviruses plummeted to levels less 
than 100 cases per year with the virtual 







subtly different. The IOM was 
What is now the optimal vace 
policy for control of polio in t 
tion? The parent asks, What is 
the optimal way to protect my | 
and family against polio? What 
practitioner is confident the famil 
will persevere despite the need for tw 
or three more shots and a slight! 
more expensive schedule to reduc 
their child’s risk of vaccine-asso¢i 
polio from approximately 1 in 56 
to 1 in 10.5 million? If, in the judgr 
of the child's s physician and parents 
the cost and discomfort of a combine 
E-IPV and OPV schedule is accepta 
ble, it seems the optimal way to im 
munize an individual child against po 
lio today. 

Encar K. Marcuse, MD, MPE 

Departments of Pediatrics 

and Epidemiology ee 
University of Washington = 
Children’s Hospitaland 
Medical Center 

4800 Sand Point Way NE 

PO Box C5371 

Seattle WA 98105 
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disappearance of epidemic disease. The 
last outbreak in our country occurret 


in 1979 and involved only 10 cases within 


an Amish population who, for religiou: 
reasons, had declined immunization. 
Aside from the solitary cases o 
polio recognized annually as importer 
from abroad, nearly all the report: 
now (from two to eight per year) ar 
of OPV vaccine-associated paralyti: 
disease, either in recipients or thei 
contacts.: The failure of the importet 
cases to initiate a cluster of paralytic 
disease attests to the excellence of ow 
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ndividual and community immuno- 
ogic barriers to spread. The focus of 
she IPV-OPV debate continues to be 
the diminishing number of vaccine- 
associated cases (there were two cases 
in the preliminary report for 1988) as 
‘the price” we pay for national control 
of polio. Vaccine-associated paralytic 
disease has been carefully studied, 
and with modern molecular virologic 
techniques? it is possible to show that 
many, if not most, cases result from a 
mutation of the type III vaccine virus 
component. A very small proportion 
of the vaccine-associated cases (<10%) 
occur among individuals with severe 
immunodeficiency disorders who are 
inadvertently fed OPV prior to the 
diagnosis of their underlying disease. 
Results of genetic manipulations of 
the OPV seed strains, especially type 
Ill, offer encouragement that a more 
stable mutant is achievable, ensuring 
preservation of immunogenicity with 
loss of potential for reversion to neu- 
rovirulence. 

Throughout the past several dec- 
ades, proponents of IPV have pointed 
to the admirable records of polio elim- 
ination in a number of European coun- 
tries (especially Holland and several 
of the Scandinavian nations) where 
IPV alone had been used. In the last 
10 years, however, several unsettling 
events occurred in these nations and 
elsewhere. In 1978, 110 cases of type 
I disease occurred in the Netherlands 
among a population who had refused 
immunization. In 1984 to 1985, an 
outbreak of type III paralytic polio in 
Finland resulted in nine cases of par- 
alytic disease, five of them among 
individuals who had previously re- 
ceived as many as five doses of IPV. 
In both outbreaks, there was evidence 
of widespread dissemination of the 
“wild” virus by healthy, IPV-immu- 
nized schoolchildren. This raised the 
oft-debated issues of both the individ- 
ual value of gastrointestinal tract im- 
munity and its barrier as community 
protection against circulation of viru- 
lent virus and outbreaks of paralytic 
polio. Probably the most cogent ex- 
ample occurred recently in one district 
(Hadera) of Israel. In 1982, that dis- 
trict chose to discontinue OPV and to 
adopt the new, enhanced IPV (E-IPV) 
for its routine immunization schedule. 
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In the summer and fall of 1988, 12 
cases of paralytic disease occurred in 
Hadera, principally among individuals 
over 17 years of age. Studies of fecal 
excretion of schoolchildren revealed 
widespread dissemination and shed- 
ding of the responsible agent, a “wild” 
type I virus. Although the children 
themselves were not the victims of 
parlytic disease, their susceptible gas- 
trointestinal tracts served as the res- 
ervoirs and vectors for transmission 
of the “wild” virus, which was suc- 
cessful in infecting those young adults 
who had incomplete immunity. In 
these considerations, it is important 
to remember that the populations of 
Finland and Israel total 4.8 and 4.6 
million, respectively, so that such 
numbers extrapolated to a nation of 
our size could have meant from 450 to 
600 cases of paralytic disease. 

On two occasions, the Institute of 
Medicine of the National Academy of 
Sciences, Washington, DC, has been 
asked to assemble expert panels to 
consider polio vaccine immunization 
policy for the United States. In 1977, 
such a conference resulted in a rec- 
ommendation that OPV continue as 
the primary vaccine for our country 
and that IPV be available for selected 
individuals who might be at increased 
risk for the rare paralytic events of 
OPV. In 1988, a similar conference was 
held at the Institute of Medicine and 
the issues were extensively reexam- 
ined. The recommendations were that 
OPV be maintained as the primary 
vaccine, but that consideration be 
given to a combined schedule involving 
E-IPV to be followed by OPV, once it 
was possible to combine E-IPV with 
diphtheria and tetanus toxoids and 
pertussis (DTP) vaccine. In this way, 
the childhood immunization schedule 
could be maintained in its present form 
with only minor changes that would 
be unlikely to result in an increased 
number of child health visits or a 
diminution of vaccine coverage. Cur- 
rently, there are vaccines used abroad 
that combine E-IPV with DTP, but 
these use the whole-cell pertussis vac- 
eine, which is itself currently under 
serutiny in this country and else- 
where. Most vaccine producers are 
reluctant to move into the mode of 
combined E-IPV/DTP until a decision 


has been made regarding the use of 
newer acellular pertussis vaccines. 
The progress of these studies has been 
reported elsewhere.’ = 

: Lengthy debates, both oral and 


-written, have been conducted regard- 


ing polio vaccine policies. Recent 
articles*® summarize fully the protag- 
onists’ views. Dr Marcuse, in a sepa- 
rate editorial in this issue of AJDC, 
suggests that we move ahead now with 
the E-IPV/OPV combined schedule 
without the recommendation of the 
American Academy of Pediatrics or 
public health groups (such as the Im- 
munization Practices Advisory Com- 
mittee). 

Although Dr Marcuse’s suggestion 
may eventually be similar to recom- 
mended policies, there are unan- 
swered questions that expert advisory 
committees believe should be ad- 
dressed before any major change is 
made in our vaccine policy. These re- 
late to the same questions that arose 
with the outbreaks in Finland and 
Israel: (1) How important is circula- 
tion of the oral vaceine virus in the 
establishment of immunity among pre- 
schoolchildren who do not receive any 
vaccine? (2) How important is gastro- 
intestinal tract immunity in prevent- 
ing the circulation of wild polioviruses 
introduced from nations where en- 
demic disease persists? (More than 
1700 cases of suspected paralytic polio 
were reported in 1988 in Central and 
South America.*) (8) How effective is 
our health care system in providing 
immunization for the target popula- 
tion, children under 2 years of age? 
(Current outbreaks of measles among 
infants from urban areas who have not 
been immunized have been studied in 
Los Angeles, Calif, Houston, Tex, 
New York, NY, and other areas where 
such populations are increasing.) Al- 
though more than 97% of youngsters 
entering school have been properly 
immunized because of entry require- 
ments, the preschool populations in 
some areas have immunization rates 
as low as 50%. Until we have estab- 
lished a health care provision system 
that ensures the immunization of 
nearly 100% of such youngsters, can 
we rely on an unfulfilled E-IPV/OPV 
combined schedule that may leave 
many such youngsters with neither 
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Morbidity and Mortality Report 
Centers for Disease Control, Atlanta 


- Recommendations of the Immunization 
Practices Advisory Committee (ACIP) 





General Recommendations on Immunization 


THIS REVISION OF the “General 
Recommendations on Immunization” 
updates the 1983 statement.' Changes 
or new sections include 1) listing of 
vaccines available in the United States 
by type and recommended routes, 2) 
updated schedules for immunizing in- 
-fants and children, 3) clarification of 
the guidelines for spacing administra- 
tion of immune globulin preparations 
and different vaccines, 4) an updated 
table of recommendations for routine 
immunization of children infected with 
human immunodeficiency virus, 5) 
listing of conditions that are often 
inappropriately considered contrain- 
dications to immunization, and 6) ad- 
dition of information on the National 
Childhood Vaccine Injury Act of 1986 
and the National Vaccine Injury Com- 
pensation Program. These recommen- 
dations are not comprehensive for 
each vaccine; Immunization Practices 
Advisory Committee (ACIP) recom- 
mendations on each vaccine should be 
consulted for more details. 


INTRODUCTION 


Recommendations for immunizing 
infants, children, and adults are based 
on characteristics of immunobiologics, 
scientific knowledge about the princi- 
ples of active and passive immuniza- 
tion, and judgments by public health 
officials and specialists in clinical and 
preventive medicine. Benefits and 
risks are associated with the use of all 
immunobiologics: no vaccine is com- 
pletely safe or completely effective. 
Benefits of immunization range from 
partial to complete protection against 
the consequences of disease (which 
range from mild or asymptomatic in- 
fection to severe consequences, such 
as paralysis or death); risks of immu- 
nization range from common, trivial, 
and inconvenient side effects to rare, 
severe, and life-threatening condi- 
tions. Thus, recommendations for im- 
munization practices balance scientific 
evidence of benefits, costs, and risks 
to achieve optimal levels of protection 
against infectious diseases. These rec- 
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ommendations describe this balance 
and attempt to minimize the risks by 
providing specific advice regarding 
dose, route, and spacing of immuno- 
biologics and delineating situations 
that warrant precautions or contrain- 
dicate their use. They are recommen- 
dations for use in the United States 
because epidemiologic circumstances 
and vaccines often differ in other coun- 
tries. Individual circumstances may 
warrant deviations from these rec- 
ommendations. The relative balance of 
benefits and risks can change as dis- 
eases are controlled or eradicated. For 
example, because smallpox has been 
eradicated throughout the world, the 
risk of complications associated with 
smallpox vaccine now exceeds the risk 
of the disease; consequently, smallpox 
vaccination of civilians is now indi- 
cated only for laboratory workers di- 
rectly involved with smallpox or 
closely related orthopox viruses (e.g., 
monkeypox and vaccinia). 


DEFINITIONS 
immunobiologic 


Immunobiologics include both anti- 
genic substances, such as vaccines and 
toxoids, and  antibody-containing 
preparations, including globulins and 
antitoxins, from human or animal do- 
nors. These products are used for 
active or passive immunization or 
therapy. Examples include: 

Vaccine; A suspension of live (usu- 
ally attenuated) or inactivated micro- 
organisms (bacteria, viruses, or rick- 
ettsiae) or fractions thereof adminis- 
d to induce immunity and thereby 
prevent infectious disease. Some vac- 
cines contain highly defined antigens 
(e.g., the polysaccharide of Haemo- 
philus influenzae type b or the surface 
antigen of hepatitis B); others have 
antigens that are complex or incom- 
pletely defined (e.g., killed Bordetella 
pertussis or live attenuated viruses). 

Toxoid: A modified bacterial toxin 
that has been rendered nontoxie but 
retains the ability to stimulate the 
formation of antitoxin. 





Immune globulin (IG): A steril 
solution containing antibodies from 
human blood, It is obtained by cold 
ethanol fractionation of large pools of 
blood: plasma and contains 15%-18% _ 
protein. Intended for intramuscular — 
administration, it is primarily indi- 
cated for routine maintenance of im- 
munity of certain immunodeficient — 
persons and for passive immunization — 


against measles and hepatitis A. IG- 


does not transmit hepatitis B virus, — 
human immunodeficiency virus (HIV), - 
or other infectious diseases. ae 

Intravenous immune globulin 
(IGIV): A product derived from blood 
plasma from a donor pool similar to 
the IG pool but prepared so it will be - 
suitable for intravenous use. IGIV 
does not transmit infectious diseases. 
It is primarily indicated for replace- 
ment therapy in antibody-deficiency | 
disorders. 7 

Specific IG: Special preparations. 
obtained from blood plasma from do- 
nor pools preselected for a high anti- 
body content against a specific anti- 
gen, e.g., hepatitis B immune globulin 
(HBIG), varicella-zoster immune glob- 
ulin, rabies immune globulin, and tet-- 
anus immune globulin. Like IG and 
IGIV, these preparations do not trans- 
mit infectious diseases. : 

Antitoxin: A solution of antibodies 
derived from the serum of animals | 
immunized. with specific antigens 
(e.g., diphtheria antitoxin, botulinum © 
antitoxin) used to achieve passive im- 
munity or for treatment. 


Vaccination and Immunization 


These terms are often used inter 
changeably. Vaccination and vaccin 
derive from vaccinia, the virus on 
used as smallpox vaccine. Thus, vac 
cination originally meant inoculation 
with vaccinia virus to render a person 
immune to smallpox. Although some 
persons still prefer that vaccination be - 
restricted to this use, most use it to 
denote the administration of any v 
cine or toxoid. 

Immunization is a more inclusive 
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‘erm denoting the process of inducing 
x providing immunity artificially by 
administering an immunobiologic. Im- 
nunization can be active or passive. 

Active immunization is the produc- 
rion of antibody or other immune re- 
sponses to the administration of a 
vaccine or toxoid. Passive immuniza- 
ion means the provision of temporary 
mmunity by the administration of 
oreformed antibodies. Three types of 
mmunobiologics are administered for 
yassive immunization: 1) pooled hu- 
nan IG or IGIV, 2) specific IG prepa- 
ations, and 3) antitoxins. 

Vaccination and immunization are 
ised interchangeably in ACIP state- 
nents in reference to active immuni- 
zation. Regardless of which term is 
ised, administration of an immuno- 
xiologic cannot be automatically 
aquated with the development of ade- 
yuate immunity for a variety of rea- 
sons, many of which are discussed 
selow. 


IMMUNOBIOLOGICS 


The specific nature and content of 
mmunobiologies can differ. When im- 
nunobiologics against the same infec- 
‘ious agents are produced by different 
manufacturers, active and inert ingre- 
tients in the various products are not 
always the same. Practitioners are 
urged to become familiar with the 
constituents of the products they use. 


Suspending Fluids 


These may be sterile water or saline 
or complex fluids containing small 
amounts of protein or other constitu- 
ents derived from the medium or bio- 
logic system in which the vaccine is 
produced (e.g., serum proteins, egg 


antigens, cell-culture-derived anti- 
gens). 
Preservatives, Stabilizers, 


Antibiotics 


These components of vaccines, an- 
titoxins, and globulins are used to 
inhibit or prevent bacterial growth in 
viral cultures or the final product or 
to stabilize the antigens or antibodies. 
Allergic reactions can occur if the 
recipient is sensitive to one of these 
additives (e.g., mercurials, phenols, 
albumin, glycine). 


Adjuvants 


-Many antigens evoke insufficient 
immunologie responses when given in 
their natural state. Efforts to enhance 
immunogenicity include mixing anti- 
gens with a variety of substances or 
adjuvants (e.g., aluminum adjuvants 
such as aluminum phosphate). 
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ROUTE, SITE, AND TECHNIQUE 
OF IMMUNIZATION 
Route 


Routes of administration are rec- 
ommended for each immunobiologic. 
To avoid unnecessary local or systemic 
effects and/or to ensure optimal effi- 
cacy, the practitioner should not devi- 
ate from the recommended routes. 
Vaccines containing adjuvants must be 
injected deep into the muscle mass; 
they should not be administered sub- 
cutaneously or intradermally because 
they can cause local irritation, inflam- 
mation, granuloma formation, or ne- 
crosis. Site Injectable immunobiolog- 
ics should be administered where 
there is little likelihood of local, neu- 
ral, vascular, or tissue injury. Subcu- 
taneous Injections are usually admin- 
istered into the thigh of infants and in 
the deltoid area of older children and 
adults. Intradermal injections are 
generally given on the volar surface of 
the forearm except for human diploid 
cell rabies vaccine with which reac- 
tions are less severe in the deltoid 
area. The preferred sites for intra- 
muscular injections are the anterolat- 
eral aspect of the upper thigh and the 
deltoid muscle of the upper arm. In 
most infants, the anterolateral aspect 
of the thigh provides the largest mus- 
cle mass and is therefore the preferred 
site. An individual decision must be 
made for each child based on the vol- 
ume of the material to be administered 
and the size of the muscle into which 
it is to be injected. In adults, the 
deltoid is recommended for routine 
intramuscular vaccine administration, 
particularly for hepatitis B vaccine. 
The buttock should not be used rou- 
tinely as a vaccination site for infants, 
children, or adults because of the risk 
of injury to the sciatic nerve. In addi- 
tion, injection into the buttock has 
been associated with decreased im- 
munogenicity of hepatitis B and rabies 
vaccines, presumably because of in- 
advertent subcutaneous injection or 
injection into deep fat tissue. If the 
buttock is used when very large vol- 
umes are to be injected or multiple 
doses are necessary (e.g., large doses 
of IG), the central region should be 
avoided; only the upper, outer quad- 
rant should be used. 


Techniques 


Syringes and needles used for injec- 
tions must be sterile and preferably 
disposable to minimize the risk of 
contamination. For an intramuscular 
injection, the needle and syringe 


o should be of sufficient length aid Tn 


to reach the muscle mass itself and 
prevent vaccine from seeping into sub- 
cutaneous tissue. For children, a 20- 
or 22-gauge needle 1 to 1-1/2 inches 
long is recommended. For small in- 
fants, a 25-gauge 5/8-inch-long needle 
may be adequate. For adults, the sug- 
gested needle length is 1-1/2 inches. 
For subcutaneous or intradermal in- 
jections, a 25-gauge needle 5/8-3/4 
inches long is recommended. 

Before the injection is given, the 
needle is inserted in the site and the 
syringe plunger pulled back; if blood 
appears, the needle should be with- 
drawn and a new site selected. The 
process should be repeated until no 
blood appears. A separate needle and 
syringe should be used for each vac- 
cine injected. Disposable needles and 
syringes should be discarded into la- 
beled, puncture-proof containers to 
prevent accidental needlesticks or re- 
use. If more than one vaccine prepa- 
ration is administered or if vaccine and 
IG are administered simultaneously, 
each should be given at a different 
site. 


DOSAGE 


The recommendations on dosages of 
immunobiologics are derived from the- 
oretical considerations, experimental 
trials, and clinical experience. Admin- 
istration of volumes smaller than those 
recommended, such as split doses or 
intradermal administration (unless 
specifically reeommended), can result 
in inadequate protection. Use of larger 
than the recommended dose can be 
hazardous because of excessive local 
or systemic concentrations of anti- 
gens. 

The ACIP strongly discourages any 
variation from the recommended vol- 
ume or number of doses of any vaccine. 
Some practitioners use smaller, di- 
vided, doses of vaccine, thereby re- 
ducing the total immunizing dose. 
Others use multiple smaller doses that 
together equal a full immunizing dose 
(e.g., diphtheria and tetanus toxoids 
and pertussis vaccine (DTP)) in an 
effort to reduce reactions. However, 
the serologic response, clinical effi- 
cacy, and/or frequency and severity of 
adverse reactions of such schedules 
have not been adequately studied. 

AGE AT WHICH 
IMMUNOBIOLOGICS ARE 
ADMINISTERED 


Several factors influence recom- 
mendations concerning the age at 
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_ which vaccines are administered; they 
are age-specific risks of disease, age- 
specific risks of complications, ability 
of persons of a given age to respond to 
the vaccine(s), and potential interfer- 
ence with the immune response by 
passively transferred maternal anti- 
body. In general, vaccines are recom- 
mended for the youngest age group at 
risk whose members are known to 
-develop an acceptable antibody re- 
-sponse to vaccination. 


SPACING OF IMMUNOBIOLOGICS 
Multiple Doses of Same Antigen 


Some products require administra- 
tion of more than one dose for devel- 
opment of an adequate antibody re- 
sponse. In addition, some products 
require periodic reinforcement 
(booster) doses to maintain protection. 
In recommending the ages and/or in- 
tervals for multiple doses, the ACIP 
takes into account risks from disease 
and the need to induce or maintain 
satisfactory protection. 

Intervals between doses that are 
longer than those recommended do 
not lead to a reduction in final antibody 
levels. Therefore, it is not necessary 
to restart an interrupted series of an 
immunobiologic or to add extra doses. 

In contrast, giving doses of a vaccine 
or toxoid at less than recommended 
intervals may lessen the antibody re- 
sponse and therefore should be 
avoided. Doses given at less than rec- 
ommended intervals should not be 
counted as part of a primary series. 

Some vaccines produce local or sys- 
temic symptoms in certain recipients 
when given too frequently (e.g., Td, 
DT, and rabies). Such reactions are 
thought to result from the formation 
of antigen-antibody complexes. Good 
recordkeeping, careful patient histo- 
ries, and adherence to recommended 
schedules can decrease the incidence 
of such reactions without sacrificing 
immunity. 


Different Antigens 


Experimental evidence and exten- 
sive clinical experience have strength- 
ened the scientific basis for giving 
certain vaccines at the same time. 
Many of the widely used vaccines can 
safely and effectively be given simul- 
taneously (i.e., on the same day, not 
at the same site). This knowledge is 
particularly helpful when there is im- 
minent exposure to several infectious 
diseases, preparation for foreign 
travel, or uncertainty that the person 
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will return for further doses of vac- 
cine. 


1. Simultaneous Administration 


In general, inactivated vaccines can 
be administered simultaneously at 
separate sites. However, when vac- 
cines commonly associated with local 
or systemic side effects (e.g., cholera, 
typhoid, and plague) are given simul- 
taneously, the side effects can be ac- 
centuated. Whenever possible, these 
vaccines should be given on separate 
occasions. 

Simultaneous administration of 
pneumococcal polysaccharide vaccine 
and whole-virus influenza vaccine elic- 
its satisfactory antibody responses 
without increasing the incidence or 
severity of adverse reactions. Simul- 
taneous administration of the pneu- 
mococcal vaccine and split-virus influ- 
enza vaccine can also be expected to 
yield satisfactory results. Influenza 
vaccine should be administered an- 
nually to the target population. In 
general, simultaneous administration 
of the most widely used live and inac- 
tivated vaccines has not resulted in 
impaired antibody responses or in- 
creased rates of adverse reactions. 
Administration of combined measles, 
mumps, and rubella (MMR) vaccine 
yields results similar to administra- 
tion of individual measles, mumps, and 
rubella vaccines at different sites. 
Therefore, there is no medical basis 
for giving these vaccines separately 
for routine immunization instead of 
the preferred MMR combined vaccine. 

There are equivalent antibody re- 
sponses and no clinically significant 
increases in the frequency of adverse 
events when DTP, MMR, and oral 
polio vaecine (OPV) or inactivated po- 
lio vaccine (IPV) are administered ei- 
ther simultaneously at different sites 
or separately. As a result, routine 
simultaneous administration of MMR, 
DTP, and OPV (or IPV) to all children 
greater than or equal to 15 months 
who are eligible to receive these vac- 
cines is recommended. Administration 
of MMR at 15 months followed by DTP 
and OPV (or IPV) at 18 months re- 
mains an acceptable alternative, es- 
pecially for children with caregivers 
known to be generally compliant with 
other health-care recommendations. 
Data are lacking on concomitant ad- 
ministration of Haemophilus influen- 
zae b conjugate vaccine (HbCV) or 
Haemophilus influenzae b polysaccha- 
ride vaccine (HbPV) and MMR and 
















OPV vaccine. If the child m 
be brought back for future imr 
tions, the simultaneous administ 
of all vaccines (including DTP, 0 
MMR, and HbCV or HbPV) appro 
ate to the age and previous vaccina 
status of the recipient is rec 
mended. Hepatitis B vaccine give 
with DTP and OPV or given wi 
yellow fever vaccine is as safe and 
efficacious as these vaccines adminis- 
tered separately. 
The antibody responses of both chol- 
era and yellow fever vaccines are de- _ 
creased if given simultaneously or _ 
within a short time of each other. If | 
possible, cholera and yellow fever vac- _ 
cinations should be separated by at 
least 3 weeks. If there are time con- | 
straints and both vaccines are neces- 
sary, the injections can be given si- _ 
multaneously or within a 3-week _ 
period with the understanding that _ 
antibody response may not be optimal. _ 
Decisions on the need for yellow fever 
and cholera immunizations should take. 
into account the amount of protection _ 
afforded by the vaccine, the possibility _ 
that environmental or hygienic prac- | 
tices may be sufficient to avoid disease _ 
exposure, and the existence of vacci- 
nation requirements for entry into a 
country. i 





2. Nonsimultaneous 
Administration 


Inactivated vaccines do not interfere 
with the immune response to other 
inactivated vaccines or to live vaccines 
except, as noted above, with cholera 
and yellow fever vaccines. In general, 
an inactivated vaccine can be given 
either simultaneously or at any time | 
before or after a different inactivated 
vaccine or a live vaccine. 

There are theoretical concerns that 
the immune response to one live-virus. - 
vaccine might be impaired if given 
within 30 days of another. Whenever . 
possible, live-virus vaccines not ad- < 
ministered on the same day should be _ 
given at least 30 days apart. i 

Live-virus vaccines can interfere ` 
with the response to a tuberculin test. 
Tuberculin testing can be done either 
on the same day that live-virus vac- _ 
cines are administered or 4-6 weeks — 
afterwards. 2 


Immune Globulin 








If administration of an IG prepara- 
tion becomes necessary because of 
imminent exposure to disease, live- 
virus vaccines can be given simulta- 
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neously with the IG product, with the 


recognition that vaeccine-induced im- 
munity might be compromised. The 
vaccine should be administered at a 
site remote from that chosen for the 
IG inoculation. Vaccination should be 
repeated about 3 months later unless 
serologic testing indicates that spe- 
cific antibodies have been produced. 
OPV and yellow fever vaccines are 
exceptions, however, and are not af- 
fected by administration of IG at any 
time. 

Live, attenuated vaccine viruses 
might not replicate successfully, and 
antibody response could be diminished 
when the vaccine is given after IG or 
specific IG preparations. Whole blood 
or other antibody-containing blood 
products can interfere with the anti- 
body response to measles, mumps, and 
rubella vaccines. In general, these 
parenterally administered live vac- 
cines should not be given for at least 
6 weeks, and preferably 3 months, 
after IG administration. However, the 
postpartum vaccination of susceptible 
women with rubella vaccine should not 
be delayed because of receipt of anti- 
Rho(D) IG (human) or any other blood 
product during the last trimester of 
pregnancy or at delivery. These 
women should be vaccinated immedi- 
ately after delivery and, if possible, 
tested in 3 months to ensure that 
rubella immunity was established. 

If administration of IG preparations 
becomes necessary after a live-virus 
vaccine has been given, interference 
ean occur. Usually, vaccine virus rep- 
lication and stimulation of immunity 
will oceur 1-2 weeks after vaccination. 
Thus, if the interval between admin- 
istration of live-virus vaccine and sub- 
sequent administration of an IG prep- 
aration is less than 14 days, 
vaccination should be repeated at least 
3 months after the IG product was 
given, unless serologic testing indi- 
cates that antibodies were produced. 
=: In general, there is little interaction 
between IG preparations and inacti- 
vated vaccines. Therefore, inactivated 
vaccines can be given simultaneously 
or at any time before or after an IG 
product is used. For example, postex- 
posure prophylaxis with simultane- 
ously administered hepatitis B, rabies, 
or tetanus IG and the corresponding 
inactivated vaccine or toxoid does not 
impair the immune response and pro- 
vides immediate protection and long- 
lasting immunity. The vaccine and IG 
should be given at different sites, and 
standard doses of the corresponding 
vaccine should be used. Increasing the 
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vaccine dose volume or number of 
immunizations is not indicated. 


HYPERSENSITIVITY TO 
VACCINE COMPONENTS 


Vaccine components can cause aller- 
gic reactions in some recipients. These 
reactions can be local or systemic, 
including mild to severe anaphylaxis 
(e.g., hives, swelling of the mouth and 
throat, difficulty breathing, hypoten- 
sion, or shock). The responsible vac- 
cine components can derive from: 1) 
animal protein, 2) antibiotics, 3) pre- 
servatives, and 4) stabilizers. The 
most common animal protein allergen 
is egg protein found in vaccines pre- 
pared using embryonated chicken 
eggs or chicken embryo cell cultures 
(e.g., yellow fever, mumps, measles, 
and influenza vaccines). Ordinarily, 
persons who are able to eat eggs or 
egg products safely can receive these 
vaccines; persons with histories of an- 
aphylactic allergy to eggs or egg pro- 
teins should not. 

Asking persons whether they can 
eat eggs without adverse effects is a 
reasonable way to screen for those 
who might be at risk from receiving 
measles, mumps, yellow fever, and in- 
fluenza vaccines. Protocols requiring 
extreme caution have been developed 
for testing and vaccinating with mea- 
sles and mumps vaccines those per- 
sons with anaphylactic reactions to 
egg ingestion.? A regimen for admin- 
istering influenza vaccine to children 
with egg hypersensitivity and severe 
asthma has also been developed.’ 

Rubella vaccine is grown in human 
diploid cell cultures and can safely be 
given to persons with histories of se- 
vere allergy to eggs or egg proteins. 

Some vaccines contain trace 
amounts of antibiotics to which pa- 
tients may be hypersensitive. The in- 
formation provided in the vaccine 
package insert should be carefully re- 
viewed before a decision is made 
whether the rare patient with such 
hypersensitivity should be given the 
vaccine(s) No currently recom- 
mended vaccine contains penicillin or 
its derivatives. 

MMR and its individual component 
vaccines contain trace amounts of ne- 
omycin. Although the amount present 
is less than would usually be used for 
the skin test to determine hypersen- 
sitivity, persons who have experienced 
anaphylactic reactions to neomycin 
should not be given these vaccines. 
Most often, neomycin allergy is a con- 
tact dermatitis, a manifestation of a 


response rather than anaphylaxis. A 
history of delayed-type reactions to 
neomycin is not a contraindication for 
these vaccines. _ | 

Bacterial vaccines, such as cholera, 
DTP, plague, and typhoid, are fre- 
quently associated with local or sys- 
temic adverse effects, such as redness, 
soreness, and fever. These reactions 
are difficult to link with a specific 
sensitivity to vaccine components and 
appear to be toxic rather than hyper- 
sensitive. On rare occasions, urticarial 
or anaphylactic reactions in DTP, DT, 
or Td recipients have been reported. 
When such events are reported, ap- 
propriate skin tests should be per- 
formed to determine sensitivity to tet- 
anus toxoid before its use is 
discontinued.‘ 


ALTERED IMMUNOCOMPETENCE 


Virus replication after administra- 
tion of live, attenuated-virus vaccines 
can be enhanced in persons with im- 
munodeficiency diseases and in per- 
sons with suppressed capacity for im- 
mune response as occurs with 
leukemia, lymphoma, generalized ma- 
lignancy, symptomatic HIV infections, 
or therapy with alkylating agents, 
antimetabolites, radiation, or large 
amounts of corticosteroids. Severe 
complications have followed vaccina- 
tion with live, attenuated-virus vac- 
cines and with live-bacteria vaccines 
(e.g., BCG) in patients with leukemia, 
lymphoma, or suppressed immune re- 
sponses. In general, these patients 
should not be given live vaccines, with 
the exceptions noted below. 

If polio immunization is indicated 
for immunosuppressed patients, their 
household members, or other close 
contacts, these persons should be 
given IPV rather than OPV. Although 
a protective immune response cannot 
be assured in the immunocomprom- 
ised patient, some protection may be 
provided. Because of the possibility of 
immunodeficiency in other children 
born to a family in which one such case 
has occurred, no family members 
should receive OPV unless the im- 
mune statuses of the intended recipi- 
ent and all other children in the family 
are known. — 

Patients with leukemia in remission 
whose chemotherapy has been termi- 
nated for at least 3 months can be 
given live-virus vaccines. Short-term, 
low-to-moderate dose systemic corti- 
costeroid therapy (less than 2 weeks), 
topical steroid therapy (e.g., nasal, 
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skin), long-term alternate-day treat- 
ment with low to moderate doses of 
short-acting systemic steroids, and in- 
tra-articular, bursal, or tendon injec- 
tion with corticosteroids are not im- 
munosuppressive in their usual doses 
and do not contraindicate live-virus 
vaccine administration. 

The growing number of infants and 
preschoolers infected with HIV has 
directed special attention to the ap- 
propriate immunization of such chil- 
dren. The evaluation and testing for 
HIV infection of asymptomatic chil- 
dren presenting for vaccines is not 
necessary before decisions concerning 
immunization are made. The inacti- 
vated childhood vaccines (e.g., DTP or 
HbCV) should be given to HIV-in- 
fected children regardless of whether 
HIV symptoms are present. Although 
OPV has not been harmful when ad- 
ministered to asymptomatic HIV-in- 
fected children, IPV is the vaccine of 
choice if the child is known to be 
infected. The use of IPV not only 
eliminates any theoretical risk to the 
vaecinee but also prevents the possi- 
bility of vaccine virus spread to im- 
munocompromised close contacts. 
Asymptomatically infected persons in 
need of MMR should receive it. Also, 
MMR should be considered for all 
symptomatic HIV-infected children 
since measles disease can be severe in 
symptomatic HIV-infected children. 
Limited studies of MMR immunization 
in both asymptomatic and sympto- 
matic HIV-infected patients have not 
documented serious or unusual ad- 
verse events. In addition, pneumococ- 
cal vaccine is recommended for any 
child infected with HIV. Influenza vac- 
cine is recommended for children with 
symptoms of HIV infection. 


FEBRILE ILLNESS 


The decision to administer or delay 
vaccination because of a current or 
recent febrile illness depends largely 
on the severity of symptoms and on 
the etiology of the disease. 

Although a moderate or severe fe- 
brile illness is reason to postpone im- 
munizations, minor illnesses such as 
mild upper-respiratory infections 
(URI) with or without low-grade fever 
are not contraindications for vaccina- 
tion. In persons whose compliance 
with medical care cannot be assured, 
it is particularly important to take 
every opportunity to provide appro- 
priate vaccinations. 

Children with moderate or severe 
febrile illnesses can be vaccinated as 
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soon as the child has recovered. This 
precaution to wait avoids superimpos- 
ing adverse effects of the vaccine on 
the underlying illness or mistakenly 
attributing a manifestation of the un- 
derlying illness to the vaccine. 
Routine physical examinations or 
measuring temperatures are not pre- 
requisites for vaccinating infants and 
children who appear to be in good 
health. Asking the parent or guardian 
if the child is ill, postponing vaccina- 
tion in those with moderate or severe 
febrile illnesses, and immunizing those 
without contraindications to vaccina- 
tion are appropriate procedures in 
childhood immunization programs. 


VACCINATION DURING 
PREGNANCY 


Because of a theoretical risk to the 
developing fetus, pregnant women or 
women likely to become pregnant 
within 3 months after vaccination 
should not be given live, attenuated- 
virus vaccines. With some of these 
vaccines—particularly rubella, mea- 
sles, and mumps— pregnancy is a con- 
traindication. Both yellow fever vac- 
cine and OPV, however, can be given 
to pregnant women who are at sub- 
stantial risk of exposure to natural 
infection. When a vaccine is to be given 
during pregnancy, waiting until the 
second or third trimester is a reason- 
able precaution to minimize concern 
over teratogenicity. Although there 
are theoretical risks, there is no evi- 
dence of congenital rubella syndrome 
in infants born to susceptible mothers 
who inadvertently were given rubella 
vaccine during pregnancy. 

Persons given measles, mumps, or 
rubella vaccines can shed but not 
transmit these viruses. These vac- 
cines can be administered safely to the 
children of pregnant women. Although 
live polio virus is shed by persons 
recently immunized with OPV (partic- 
ularly after the first dose), this vaccine 
can also be administered to the chil- 
dren of pregnant women because ex- 
perience has not revealed any risk of 
polio vaccine virus to the fetus. 

There is no convincing evidence of 
risk to the fetus from immunizing the 
pregnant woman with inactivated vi- 
rus or bacteria vaccines or toxoids, 
Previously immunized pregnant 
women who have not received a Td 
immunization within the last 10 years 
should receive a booster dose once past 
the first trimester. Women who are 
unimmunized or only partially immu- 
nized against tetanus should complete 
















as na of the primary series as pos- 
sible during the last two trimesters of 
the pregnancy. Depending on when 
the woman seeks prenatal care and 
the required interval between dose 
one or two doses of Td can be admi 
istered before delivery. Eligi 
women who do not complete the 
quired three-dose series during p1 
nancy should be followed after de 
ery to assure they receive the. dos 
necessary for protection. i 

All pregnant women should be eve 
uated for immunity to rubella. Wome 
susceptible to rubella should be im- 
munized immediately after delivery. 
In addition, a woman’s status as a | 
carrier of hepatitis B should also be 
assessed during pregnancy. A woman _ 
infected with hepatitis B virus should _ 
be followed carefully so that her child 
can receive HBIG and the hepatitis B _ 
vaccine series shortly after delivery. — 
There is no known risk to the fetus _ 
from passive immunization of preg- 
nant women with IG. Further infor- 
mation regarding immunization of _ 
pregnant women is available in the _ 
American College of Obstetriciansand _ 
Gynecologists Technical Bulletin | 
Number 64, May 1982. ES 


MISCONCEPTIONS CONCERNING 
CONTRAINDICATIONS TO 
VACCINATION 


Some health-care providers inap- — 
propriately consider certain condi- 
tions or circumstances contraindica- 
tions to vaccination. Conditions most 
often inappropriately regarded as rou- 
tine contraindications include the fol- 
lowing: ian 
1. Reaction to a previous dose of DTP 
vaccine that involved only soreness, | 
redness, or swelling in the immediate ._ 
vicinity of the vaccination site or tem- 
perature of less than 105 F (40.5 ©). | 
2. Mild acute illness with low-grade _ 
fever or mild diarrheal illness in an 
otherwise well child. os 
3. Current antimicrobial therapy or 
the convalescent phase of illnesses. 
4. Prematurity. The appropriate age oo 
for initiating immunizations in the pre- 
maturely born infant is the usual 
chronologic age. Vaccine doses should — 
not be reduced for preterm infants. 
5. Pregnancy of mother or other | 
household contact. a 
6. Recent exposure to an infectious ae 
disease. ae 
7. Breastfeeding. The only vaccine vi- -> 
rus that has been isolated from breast 
milk is rubella vaccine virus. There is- 
no good evidence that breast milk from ae 
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women immunized against rubella is 
harmful to infants. 

8. A history of nonspecific allergies 
or relatives with allergies. 

9. Allergies to penicillin or any other 
antibiotic, except anaphylactic reac- 
tions to neomycin (e.g., MMR-con- 
taining vaccines) or streptomycin 
(e.g., OPV). None of the vaccines li- 
eensed in the United States contain 
penicillin. 

10. Allergies to duck meat or duck 
feathers. No vaccine available in the 
United States is produced in sub- 
strates containing duck antigens. 

11. Family history of convulsions in 
persons considered for pertussis or 
measles vaccination.** 

12. Family history of sudden infant 
death syndrome in children considered 
for DTP vaccination. 

13. Family history of an adverse 
event, unrelated to immunosuppres- 
sion, following vaccination. 


ADVERSE EVENTS FOLLOWING 
VACCINATION 


Modern vaccines are safe and effec- 
tive but not completely so. Adverse 
events have been reported following 
the administration of all vaccines. 
These events range from frequent, 
minor, local reactions to extremely 
rare, severe, systemic illness, such as 
paralysis associated with OPV. It is 
often impossible to establish evidence 
for cause-and-effect relationships 
when untoward events occur after vac- 
cination because temporal association 
alone does not necessarily indicate 
causation. More complete information 
on adverse reactions to a specific vac- 
eine may be found in the ACIP rec- 
ommendations for each vaccine. 

The National Vaccine Injury Com- 
pensation Program established by the 
National Childhood Vaccine Injury 
Act of 1986 requires physicians and 
-other health-care providers who ad- 
minister vaccines to maintain perma- 
“nent immunization records and to re- 

port occurrences of certain adverse 
events to the U.S. Department of 
-Health and Human Services. Record- 
ing and reporting requirements took 
effect on March 21, 1988. Reportable 
; reactions include those listed in the 
- Act for each vaccine? and events spec- 
ified in the manufacturer’s vaccine 
“package insert as contraindications to 
-further doses of that vaccine. Al- 
though there will be one system for 
reporting adverse events following im- 
munizations in the future, at present 

there are two separate systems. The 
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appropriate method depends on the 
source of funding used to purchase the 
vaceine. Events that occur after re- 
ceipt of a vaccine purchased with pub- 
lic (federal, state, and/or local govern- 
ment) funds must be reported by the 
administering health provider to the 
appropriate local, county, or state 
health department. The state health 
department completes and submits 
the correct forms to CDC. Reportable 
events that follow administration of 
vaccines purchased with private 
money are reported by the health-care 
provider directly to the Food and Drug 
Administration (FDA). 


PATIENT INFORMATION 


Parents, the responsible caregiver, 
or adult patients should be informed 
about the benefits and risks of vaccine 
in understandable language. Ample 
opportunity for questions and answers 
should be provided before each im- 
munization. CDC has developed “Im- 
portant Information Statements” for 
use with federally purchased vaccines 
given in public health clinics, but sim- 
ilar statements have not been univer- 
sally adopted for the private medical- 
care sector. 

An Important Information State- 
ment must be developed for each vac- 
cine covered by the National Child- 
hood Vaccine Injury Act (DTP or 
component antigens, MMR or compo- 
nent antigens, IPV, and OPV). These 
statements are to be used by all public 
and private providers of vaccines. Un- 
til the Important Information State- 
ments established by the Act become 
available the current CDC Important 
Information Statements should be 
used in public health clinics and other 
settings where publicly purchased 
vaccines are used. The use of similar 
statements in the private sector is 
encouraged. 


VACCINE PROGRAMS 


The best way to reduce vaccine- 
preventable diseases is to have a 
highly immune population. Universal 
immunization is an important part of 
good health care and should be accom- 
plished through routine and intensive 
programs carried out in physicians’ 
offices and in public health clinics. 
Programs aimed at ensuring that all 
children are immunized at the recom- 
mended ages should be established 
and maintained in all communities. In 
addition, appropriate immunizations 
should be available for all adults. 

Every visit to a health-care provider 


is an opportunity to update a patient's 
immunization status with needed vac- 
cines. All adults should complete a 
primary series of tetanus and diphthe- 
ria toxoids, then receive a booster dose 
every 10 years. Persons greater than 
or equal to 65 years old and all adults 
with medical conditions that place 
them at risk for pneumococcal disease 
or serious complications of influenza 
should receive one dose of pneumococ- 
cal polysaccharide vaccine and annual 
injections of influenza vaccine. In ad- 
dition, immunization programs for 
adults should provide MMR vaccine 
whenever possible to anyone believed 
susceptible to measles, mumps, or ru- 
bella. Use of MMR ensures that the 
recipient has been immunized against 
three different diseases and causes no 
harm if the vaccinee is already immune 
to one or more of its components. 

Official health agencies should take 
necessary steps, including developing 
and enforcing school immunization re- 
quirements, to assure that students at 
all grade levels, including college stu- 
dents, and those in child-care centers 
are protected against vaccine-prevent- 
able diseases. Agencies should also 
encourage institutions sueh as hospi- 
tals and extended-care facilities to 
adopt policies regarding the appropri- 
ate immunization of residents and em- 
ployees. 

Dates of immunization (day, month, 
and year) should be recorded on insti- 
tutional immunization records, such as 
those kept in schools and child-care 
centers. This will facilitate assess- 
ments that a primary vaccine series 
has been completed according to an 
appropriate schedule and that needed 
boosters have been obtained at the 
correct time. 

Tickler or recall systems can iden- 
tify children who are due for immuni- 
zations or are behind schedule so par- 
ents can be contacted and reminded to 
have their children immunized. The 
ACIP recommends the use of these 
systems by all health-care providers. 
Such systems should also be developed 
by health-care providers who treat 
adults to ensure that at-risk persons 
receive influenza vaccine annually. _ 


IMMUNIZATION RECORDS _ 


Documentation of patient immuni- 
zations will help ensure that persons 
in need of vaccine receive it and that 
adequately vaccinated patients are not 
overimmunized with increased risk of 
hypersensitivity (e.g., tetanus toxoid | 
hypersensitivity). 
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- Patient’s Personal Record 


Official immunization cards have 
been adopted by every state and the 
District of Columbia to encourage uni- 
formity of records and to facilitate the 
assessment of immunization status by 
schools and child-care centers. The 
records are also important tools in 
immunization education programs 
aimed at increasing parental and pa- 
tient awareness of the need for vac- 
cines. A permanent immunization rec- 
_ ord card should be established for each 
newborn infant and maintained by the 
parent. In many states, these cards 
are distributed to new mothers before 
discharge from the hospital. 


Provider Records 


The National Vaccine Injury Com- 
pensation Program requires each 
health-care provider to record in the 
vaccine recipient’s permanent medical 
record (or in a permanent office log or 
file) the provider’s name, address, and 
title Gf appropriate), the type of im- 
munobiologic administered, the man- 
ufacturer, lot number, and date of ad- 
ministration. Health-care provider is 
any licensed health-care professional, 
organization, or institution, whether 
private or public (including federal, 
state, and local departments and agen- 
cies), under whose authority a speci- 
fied vaccine is administered. The vac- 
cines covered under this new law 
include: DTP and MMR (or any of 
their components given singly or in 
combination), OPV, and IPV. A per- 
manent immunization record should 
also be established and maintained for 
adults and children who receive vac- 
cines not covered by the National Vac- 
cine Injury Act. The ACIP recom- 
mends use of standard records that 
note the type, manufacturer, lot num- 
ber, and date of administration for 
each immunobiologic administered. 
Serologic test results for vaccine-prev- 
entable diseases, such as those for 
rubella screening, as well as docu- 
mented episodes of adverse events, 
should also be recorded in the vaccine 
recipient’s permanent medical record. 


SOURCES OF VACCINE 
INFORMATION 


In. addition to these general recom- 
mendations, the practitioner can draw 
on a variety of sources for specific data 
and updated information including: Of- 
ficial vaccine package circulars. Man- 
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ufacturer-provided product-specific 
information approved by the FDA 
with each vaccine. Some of these ma- 
terials are reproduced in the Physi- 
cian’s Desk Reference (PDR). 

Morbidity and Mortality Weekly Re- 
port (MMWR). Published weekly by 
CDC, MMWR contains regular and 
special ACIP recommendations on 
vaccine use and statements of vaccine 
policy as they are developed and re- 
ports of specific disease activity. Sub- 
scriptions are available through Su- 
perintendent of Documents, U.S. 
Government Printing Office, Washing- 
ton, DC 20402. Also available through 
MMS Publications, C.S.P.0. Box 9120, 
Waltham, MA 02254. 

Health Information for Interna- 
tional Travel. Booklet published an- 
nually by CDC as a guide to national 
requirements and with recommenda- 
tions for specific immunizations and 
health practices for travel to foreign 
countries. Purchase from the Super- 
intendent of Documents (address 
above). 

Advisory memoranda are published 
as needed by CDC to advise interna- 
tional travelers or persons who pro- 
vide information to travelers about 
specific outbreaks of communicable 
diseases abroad. They include health 
information for prevention and specific 
recommendations for immunization. 
Memoranda and/or placement on mail- 
ing list are available from Division of 
Quarantine, Center for Prevention 
Services (CPS), CDC, Atlanta, GA 
30333. 

The Report of the Committee on 
Infectious Diseases of the American 
Academy of Pediatrics (Red Book). 
This report, which contains recom- 
mendations on all licensed vaccines, is 
updated every 2-3 years, most recently 
in 1988. Policy changes for individual 
recommendations for immunization 
practices are published as needed by 
the American Academy of Pediatrics 
in the journal Pediatrics. They are 
available from American Academy of 
Pediatrics, Publications Division, 141 
Northwest Point Blvd., P.O. Box 927, 
Elk Grove Village, IL 60009-0927. 

Control of Communicable Diseases 
in Man is published by the American 
Public Health Association every 5 
years, most recently in 1985 (14th ed.) 
The manual contains information 
about infectious diseases, their occur- 
rence worldwide, diagnoses and ther- 
apy, and up-to-date recommendations 
on isolation and other control meas- 


ures for each disease presented Iti is 
available from the American Public 
Health Association, 1015 Fifteenth St. 
N.W., Washington, DC 20005. As 
Guide for Adult Immunization 
(1985) is produced by the Ameri 
College of Physicians for physic’ 
caring for adults. It emphasizes us 
vaccines in healthy adults and adul 
with specific disease problems. It. 
available from American College 
Physicians, Division of Scientific: 
tivities, Health and Public Policy, 4 
Pine Street, Philadelphia, PA 1910 
Technical bulletins of the American 
College of Obstetricians and Gynecol- 
ogists are updated periodically. These 
bulletins contain important informa- 
tion on immunization of pregnant 
women. They are available from Amer- 
ican College of Obstetricians and Gy- 
necologists, Attention: Resource Cen- 
ter, 409 12th Street S.W. , Washington, 
DC 20024-2188. ; 
State and many local health départ- ; 
ments frequently provide techniċalad- 
vice, printed information on vaccines _ 
and immunization schedules, posters, 
and other educational materials. 2 
Division of Immunization, CPS, 
CDC, Atlanta, GA 30333, telephone | 
(404) 639-3311, offers technical advice 
on vaccine recommendations, disease 
outbreak control, and sources of im- 
munobiologics. In addition, a course 
on the epidemiology, prevention, and: 
control of vaccine preventable diseases — 
is offered each year in Atlanta and, on — 
occasion, in different states. 
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The Editorial Board Speaks... 


Milton Arnold, MD- 


feelings. Enjoy! 








In his tenure with us, Milt has more than earned our respect and admiration. He has worked 
tirelessly on the many tasks assigned to him and completed them with dispatch. Our previous 
biographical sketch (AJDC. 1987;141:610) outlined his many accomplishments. Added to 
these is a new grandchild, of whom he and Sylvia are justifiably proud.and indulgent. He has 
one of the most active “retirements” of anyone I’ve known. 

His contribution below is particularly cogent for today’s generation of physicians. Not 
“born” to the computer age, many of us have had to struggle to get there, as we watched our 
youngsters flip through the keys and master the technology with little discomfort or distress. 
Milt captures the sentiments of many as he describes a new marriage, one that he falsely 
claims “threatens” his longer and much happier one. Many of our readers will recognize his 


COMPUTER TIMIDITY: SOME THOUGHTS 


Can a long-existing marriage survive the presence of a computer? 
Tn sickness and in health, for better or for worse, until death do you 
part; nowhere in our 39-year-old Katuba (marriage contract) is there 
mention of a computer and it’s potential for inanimate infidelity and 
occasional bouts of manic-depressive behavior. 

The courtship between the computer and me was long and stormy. 
It was full of distrust, intimidation, and frustration. The generational 
gap was evident. My godchild, at 5 years of age, was studying English 
and Spanish grammar on her Apple computer. My three score plus 
years provided little more than confusion. 

Age alone should entitle me to some seniority and wisdom, but this 
device created by the “Baby Boomers” was their consummate re- 
venge. “Never trust anyone under 60.” 

With the computer, there developed a whole new vocabulary de- 
signed to confound: BITS, BYTES, RAM, ROM, DOS, D-BASE — 
certainly enough new acronyms to create a rebirth of the “New Deal.” 
Other words that were familiar now had new definitions: mouse, 
floppy, default, icons, menu, wraparound, and the ever-present eu- 
phemism, “user friendly.” The teachers of this new craft seemed 
hardly old enough to shave (cheeks or legs), and their demeanor, 
albeit friendly, was confrontational to this naive mind. I could pro- 
erastinate no longer since I was well overdue for my midlife change. 
‘The computer would reluctantly be accepted along with other less 
palatable modifications in my life-style, such as low-cholesterol meals 

‘and exercise. The MacIntosh joined our family. 

-i For historical clarity, let it be known that my office had been 
computerized for more than two decades for fiduciary purposes. It 
‘was plethoric with an accumulation of reams of printed numbers, 
-which were saved for reasons not yet clear. My relationship with that 
computer was both suspect and via an intermediary. > 
-- Tnow have a personal computer (PC), which suggests some sort of 
-an intimate relationship, and there has been no third party to referee 
‘or mediate our disputes. This is somewhat akin to child rearing 
-without the annoyance of Pampers. In both cases, one tries to share a 
‘common language, ask and answer questions, establish authority, 
‘and gain satisfaction in molding the resulting product. The computer 
‘assumes human qualities. At times it makes impudent comments, 
eajoles, and asks threatening questions that suggest Armageddon is 
not far off. My PC has icons that smile or pout depending on my 
actions. 
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Eventually, one succumbs to the challenge. Marital obligations are 
threatened as the “USER” works late into the night to gain control or 
find the information that has disappeared from the monitor due to 
some ill-chosen command. Like Walter Mitty, I changed personas and 
found myself in the airport tower moving words and phrases in lieu of 
wide-body jets. Even in my imagination, I lacked modernity. The 
contemporary Mitty would be Captain James T. Kirk on the Starship 
Enterprise. , 

There is some time spent in experiential learning until one feels 
confident that the computer understands the limits of its turf and our 
mutual pecking order. The latter is short-lived, and periodic “flash- 
backs” are inevitable. | 

The word processor permits even the most unskilled typist to 
swiftly correct errors, reroute whole paragraphs, or place them on 
hold until their presence is requested. Inept decisions are avoided by 
bells associated with comments like, “Are you sure you want to 
discard this paragraph?” It makes one pause and think about a 
previous action or at least question the computer's assertiveness. The 
machine is addictive, and with the almost limitless supply of innova- 
tive software, more and more tasks are assigned to it. Chores, such as 
consulting a dictionary or thesaurus, are accomplished by touching a 
couple of keys. 

The PC has broadened my options for continuing medical education 
by accessing the literature rapidly and precisely. The addition of a. 
modem provides such convenience at the time and place of one’s 
choosing. Merely furnish the computer with any of the following to 
initiate a literature search: subject, author (if you have a preference), 
any limitations you may wish to include (age, gender, language, range 
of years to be reviewed), and shortly there appears on the sereen 
abstracts of articles from which you may select. The whole process 
takes minutes, even for the unskilled. The PC leads you through the 
sequence, and no complex series of commands must be memorized. 

Computer graphics enable the production of inexpensive slides and 
most printed materials from newsletters to personalized anniversary — 
cards, which endears the PC to the family who wonders where your 
leisure hours are spent. IR Oye E 

Remember, it is not necessary to understand a computer to use it. 
Computer intimidation and humiliation subside when the owner rec- 
ognizes this is but a machine, invented by humans, and thus far 
subject to their control... perhaps. H 
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| Bre G. Handler, MD, MPH 


ce The use of coiiputers: to aid care for 
<ahtonteally ill pediatric patients is a rela- 
a ‘tively new concept. ‘We are currently using 





, Plus computer to augment overall patient 
care in children with chronic diseases, 
-suchas spina bifida, cerebral palsy, neu- 
romuscular diseases, head injury, and 
spinal cord injury. This is a computerized 
< medical record with a clinical database for 
dissemination of information to multidis- 
. ciplinary team members, generating let- 
«ters to private health care providers, dis- 
playing telephone messages, and 
assisting inpatient care. Advances in 
computer technology will provide future 
applications to aid health care providers 
in caring for patients with chronic 
“ilinesses. 
{AJDC. 1989:143:1021-1023) 


omputers have been used for medi- 

cal purposes for several years in the 
administrative, business, and laborato- 
“ry fields. However, personal computers 
have had limited applications in direct 


> patient care for outpatients as well as: 
- inpatients: We.are currently utilizing - 
a personal computer for direct. patient - 


care in our pediatric rehabilitation pop- 
ulation. The benefits are boundless, and 
with continued rapid technological ad- 

vances, further applications will be 
identified. 


MATERIALS AND METHODS 
Equipment 







‘Computer System.—We use an Apple 
à Macintosh Plus personal computer (Apple 
Computer Tne, an Calif) with 1 me- 


abyte hard: | 
Software. We use Filemaker II (Claris 
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Computers in Medicine 
: Augmenting Medical Care i in Pediatric Patients With Chronic Illnesses 


Corp, Mountain View, Calif), a flat file data- 
base (not a relational structure) that has mul- 
tiuser capabilities. The program has mul- 
tiuser and network capabilities. 

Printer. —We use an Imagewriter I 
printer (Apple Computer Inc). 


Terminology and Definitions 


A file is a Macintosh document. A record is 
all the information about one item, person, or 
transaction. A file is composed of any number 
of records containing data. The individual 
components of a record are fields. A layout is 
an arrangement of objects that can be used to 
control the way information looks on. the 
screen and on paper. Each layout is com- 


pletely separate from the data; the layout 


controls the appearance, not the content. 


Be 





Fig 1.—Spina bifida clinic layout. 










Methods 


The basic layout for the compute 
medical record was developed in appro 
mately 1 hour. Modifying the layouts for 
ferent clinics required less than 15 minut 
The layouts can be accessed by simple menu ~ 
operations or by seripts that expedite the — 
process by using keyboardeommands, | 

Depending on the amount of material con- 
tained in a given layout, information canbe | 
entered rather quickly even when using a 
two-finger typing technique. Approximately 
5 minutes is needed to update the computer 
information obtained during the patients re- 
turn visits. Initial and new visits require — 









“more time, and information is entered direct- _ 


ly into the computer by the physician after — 


clinic hours, 


Conu OE. 


Date of iasi on we Cy 


etl ERIC G. "HANDLER. errr 
DIRECTOR OF SPINA ‘BIFIDA 
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LAE PLEA EGA DAAT VANINA TAA N PERNAN ARRATERA 


EEEN Date of teot vish mumm] 


PEAREN AANT ANEAN REAN N B 


AME DIC ATION | 


PROGL ES LIS) 





PT-OT-SPEECH 


ERIC O. HANOLER M.D., M P.H. 
DIRECTOR OF PEDIATRIC REHABILITATION 


—— 


Fig 2.—Spinal cord inury layout. 


COMMENT 


- We currently have information on ap- 
proximately 250 pediatric rehabilitation 
patients entered in the flat file database 
Filemaker II. There are several patient 
diagnostic categories: spina bifida, cere- 
bral palsy, head injury, neuromuscular 
diseases, and spinal cord injury. These 
children have a multitude of complex 
problems requiring a multidisciplinary 
team approach to help in their manage- 
ment. Our team consists of a pediatri- 
cian, pediatric rehabilitation psycholo- 
gist, nurse, physical and occupational 
therapists, medical social worker, and 
several subspecialists, such as a neuro- 
surgeon, orthopedist, and urologist. 

- The type of program layout imple- 
mented depends on the patients diag- 
nosis, For example, Fig 1 demonstrates 
the layout for the spina bifida clinic. 
Each patient’s record includes several 
sections consisting of different. fields: 
general patient information, problem- 
oriented records containing current 


1022 AJDC—Vol 143, September 1989 


medical evaluations and examinations, 
physical examination, and clinic recom- 
mendations. Each field contains previ- 
ous laboratory test results as well as 
individual evaluations by the different 
team members. 

A layout for patients with spinal cord 
injury contains slightly different infor- 
mational fields (Fig 2). These patients 
can have significant pulmonary prob- 
lems, so an additional field is added. 
However, the basic informational core 
remains unchanged. 

A clinic review process occurs prior to 
the patient’s visit, and team members 
are given copies of the patient’s last 
computer-generated clinical record. 
This has several observed benefits: (1) 
Medical students, interns, and resi- 
dents rotate through the clinic weekly. 
A standardized form allows for consis- 
tency in obtaining pertinent informa- 
tion during the patient’s visit and pro- 
vides a sense of continuity in overall 


patient care. (2) The families are not 


repeatedly asked the same questions by 


different team members during a clinic 


visit. (3) Chart reviews are not neces- 


sary before the patient's s visit. This al- 
lows more time to address the patient’s 
present problems and concerns. (4) One 
does not have to rely on the hospital 
chart being available during the clinic 
visit. (5) Duplication of tests and order- 
ing unnecessary laboratory work are 
less likely when all the previous labora- 
tory test results are immediately avail- 
able to all team members. 

The patient information is manually 
updated on the worksheet and then di- 
rectly entered into the computer. The 
record is printed on hospital stationery 
and placed directly into the chart within 
2 days. A simple cover letter is sent to 
the private physician with a copy of the 
computerized clinical record. There is 
no longer a need to dictate notes on the 
patient’s clinic visit. The clinic record is 
a single page, is easy to read, and con- 
tains only pertinent clinical information 
(Fig 3). Private practitioners have been 
grateful for being able to review this 
information quickly instead of having to 
read the normal lengthy dictations. The 
computer database can also generate a 
cover letter to the care provider that 
ean include specific information di- 
rected to a physician specialty, such as 
orthopedics or neurosurgery. This is ac- 
complished by linking fields in the letter 
layout with specific informational fields 
in another layout. 

Another example of informational 
linking among layouts is the telephone 
message display (Fig 4). When a parent 
or patient calls the clinic, one can enter 
the patient’s name into the name field, 
which results in immediate retrieval of 
selected patient information from the 
most recent clinic visit. The conversa- . 
tion is directly entered into the database -` 
and can become a permanent part of the — 
patient’s medical record. One does not 
have to wait until the medical records 
arrive before calling the family. This 
allows for quick return of calls, aids con- ~ 
sistency in treatment, and decreases 
the potential for misunderstandings. 

There are additional advantages toa _ 
computerized medical record. Every 
word entered into the individual fields is 
indexed so that this information can be 


readily retrieved for research, and fur- 


ther data manipulations can be per- _ 


formed by easily exporting the informa- — 
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Fig 3.— Spina bifida clinical record. 


DATE OF CALL 4/5/89 TIME 9 AM 


NAME PATIENTS NAME 

ADDRESS DANE COUNTY 

CLINIC VISIT 4/4/89 
ALLERGIES ape 


PMD HANDLER 
LAST CLINIC VISIT7;25/98 


INDEROL 15MG-10MG-18MG 
NAHCOS SCC FOUR TIMES 
DAILY 


MESSAGE ASKING FOR CLARIFICATION OF THE SURGICAL PROCEDURE 
WHAT TIME TO CHECK PATIENT INTO THE HOSPITAL 


| DURATION OF CALL 10 MINUTES 


PHONE NUMBER (608) 555-1212 


MEDS SEPTRA {TEASPOON DAILY REC RETURN IN 3 MONTHS TO SEE ORTHOPEDICS AND UROLOGY, 


ORTAIN THERAPY RECORDS. 

WILL DISCUSS WITH UROLOGY FUTURE SURGICAL PLANS AND 
COORDIATE ADMISSION 

DISCUSS WITH PATIENT SURGICAL ADMISSION 

ORTHOTICS TO MODIFY SWIVAL WALKER AND WHEELCHAIR 





Fig 4.— Telephone messages. 


tion to statistical analysis computer 
programs. For example, we wanted to 
determine the number of spina bifida 
patients with diagnosed tethered cord. 
We evaluated the orthopedic, neurosur- 
gical, and urologic consequences of un- 
tethering spinal cords as opposed to not 
performing this surgical procedure. The 
computer program allowed immediate 
access to this material. To obtain this 
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information by conventional means 
would have been extremely cumber- 
some and time-consuming. 

Information that is of a sensitive or 
confidential nature can be hidden in the 
printout. The field box has a predefined 
number of lines, and words that extend 
beyond these boundaries appear only 
when the field is activated. When the 
clinic record is printed this material is 


tothe pediatrie rehabilitation inser 


tice. Computer technology is expandin; 
rapidly, and this will undoubtedly hav 





















not shown, so clinic eae do: 
have access to this information. 
eliminates the need for keeping 
rate records for confidential m 
and when medical records are req 
ed by different people or agencies, col 
dentiality is maintained. E 

The computer program is also ap; 


Weekly updated printouts of hospi 
progress notes provide a summar 
care. This is extremely. helpful for 
eral reasons: (1) Medical students 
terns, and residents rotate on the i 
tient service on. a “monthly. bas 
Pediatric rehabilitation. inpatients: can 
be admitted for as long as 6 months to 
year, so review of chart information b: 
the new team members would be a time 
consuming task. (2) On-call teams have 
access to up-to-date information on th 
different rehabilitation patients. This 
provides a standardized level of knowl- 
edge for each patient. (8) Updated: ma 
terial on inpatient care requested by — 
agencies and insurance companies can _ 
be retrieved. (4) Discharge summaries _ 
are no longer a lengthy organizational | 
exercise. a 

Computer applications for inpatient | 
and outpatient pediatric care augment 
overall pediatric rehabilitation patient _ 
care and allow medical personnel to _ 
spend more interactive time with the - 
patients and their families. Itis difficult _ 
to objectively assess the clinical impact 
of the computerized medical record on _ 
patient care, because the pediatric re- 
habilitation inpatient and outpatient — 
service was in program development at 
the same time. However, unsolicited — 
feedback from various health care pro- 








viders (physicians, nurses, and thera- — 
_pists) has been highly favorable and has 


included numerous requests for instruc- — 
tional guidance on implementing similar _ 
programs in their areas of clinical prac 








a direct impact on the practice of medi 
cine in the future. 
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Agustin Pérez-Soler, MD 


K Seventy-two children (age range, 3 
onthe to 5.5 years) with a clinical diagno- 
sis of obstructive bronchitis (asthmatoid 
or spastic bronchitis or bronchiolitis) 
were found to have bronchial casts in the 
gastric fluid, and in 2 additional cases 
casts were spontaneously expectorated 
in the bronchial exudate. Cast bronchitis 
had a long-term course of 10 to 24 months 
in 65 of the 74 patients. Common radiolog- 
ic findings included bronchi presumably 
filled with secretions, areas of atelectasis, 
and lung emphysema of varying degrees. 
Cast bronchitis did not appear to be asso- 
ciated with eosinophilia and elevated se- 
rum IgE levels. Therefore, an extrinsic al- 
lergic mechanism is not likely involved in 
the pathogenesis of the condition. Bron- 
chial casts had varying consistencies; al- 
though they were usually soft, they were 
sometimes rather hard. They were hollow, 
often ramified, and white and measured 
from 0.5 to 2 cm in length. Histologically, 
they consisted of metaplastic squamous 
epithelium with a varying degree of inflam- 
matory cells and noncellular material. 
Some differences in biochemical compo- 
sition were observed between bronchial 
casts and bronchial exudate of acute ca- 
tarrhal bronchitis. No viruses could be 
isolated in 11 cast specimens. Our results 
suggest that cast formation is mainly re- 
lated to the metaplastic transformation of 
the bronchial epithelium and that this 
metaplasia may play an important patho- 
physiologic role in certain infants and 
children with obstructive bronchitis. 
=: (AJDC. 1989;143:1024-1029) 


-Å form of bronchitis characterized by 
~~" the production of an “organized” ex- 
udate that has the internal anatomic 
configuration of the respiratory tree has 
been repeatedly reported in adults. The 
expectoration of structures thought to 
of a fibrinous or mucoidlike material 
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Cast Bronchitis in Infants and Children 


that are true bronchial casts rather than 
plugs of mucus (mucoid impaction) con- 
stitutes the differential sign of the 
disease. 

There have been only a few reports of 
similar cases in children, most likely 
because children swallow the respira- 
tory secretions, and therefore the pres- 
ence of bronchial casts can only consis- 
tently be proved by examination of the 
gastric fluid. 

After observing two children (the 
first in 1942) with pronounced asthmatic 
symptoms who spontaneously expecto- 
rated evident tracheobronchial casts 
and had subsequent relief of symptoms, 
I hypothesized that cast formation 
might be a common phenomenon in in- 
fants and children with wheezing bron- 
chitis (asthmatoid or spastic bronchitis 
or bronchiolitis). During a long period of 
academic and private pediatric practice 
I obtained (with each family’s consent) 
gastric fluid from 72 children who had 
repeated episodes of bronchitis, lasting 
at least 2 weeks but sometimes several 
months without clear remissions. Struc- 
tures compatible with bronchial casts 
were found in all cases. The bronchial 
casts observed had varying consisten- 
cies; they were usually soft, although 
sometimes rather hard. They were hol- 
low, often ramified, and white. My ob- 
servations suggest that infants and chil- 
dren can be affected by an inflammatory 
process of the respiratory tract that re- 
sults in expectoration of bronchial casts 
similar to the fibrinous bronchitis de- 
scribed years ago in adults. 

A mild and chronic form of cast bron- 
chitis is considered exceptionally rare, 
probably because the expectoration of 
bronchial exudates in children younger 
than 5 years of age is rare, and when it 
occurs the bronchial specimen is not 
routinely examined. 

I report here on the clinical and radio- 
logie characteristics of patients with 





cast bronchitis and the microstructure 
and biochemical composition of the 
bronchial casts. 


PATIENTS AND METHODS 
Patients 


Seventy-two children (age range, 3 
months to 55 years) were found to have 
structures compatible with bronchial casts in 
the gastric fluid. Bronchial casts were also 
observed in two other children who sponta- 
neously expectorated the bronchial secre- 
tions. All patients had symptoms of wheezing 
bronchitis for at least 2 weeks when they 
were studied. All patients were evaluated by 
clinical and radiologic methods. The pres- 
ence of virus and the biochemical composition 
were investigated in bronchial casts obtained 
from 11 and 6 different patients, respective- 
ly. Three children older than 5 years of age 
with acute catarrhal bronchitis and sponta- 
neous expectoration were used as controls in 
the biochemieal composition studies. 

Most patients included in this study were 
referred to me without a definite diagnosis 
after having been intensively evaluated at 
public and private hospitals and after failing 
to respond to conventional. bronchodilator 
therapy. 


Clinical and Laboratory Evaluation 


A complete history was obtained and a 
physical examination was performed on all 
patients. All patients were followed up by me 
for at least 6 years after recovery, The rou- 
tine radiologic and laboratory evaluation 
consisted of the following: posteroanterior 
and lateral chest roentgenograms, erythro- — 
cyte sedimentation rate, red and white blood 
cell counts, differential leukocyte count, and 
electrophoresis of serum proteins. The sweat 
test was performed in all 23 infants under 1 
year of age and in 12 children older than 1 4 
year who had suspicious chest roentgeno- 
gram findings. Immunoelectrophoresis and — 
determination of serum. IgE by the Prist 
method were performed i in 8. patients. Sali- 
vary IgA levels were determined in 6 pa- 
tients by immunonephelometry in the De- | 
partment of Biochemistry, Ciudad Sanitaria 
de Barcelona, Spain. Normal serum IgE and 
salivary IgA values have been reported 
elsewhere.** 
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Bronchial Cast Studies 


Gastric Fluid Collection and Examina- 

tion of Casts.—The gastric fluid was ob- 
tained by oral gastric suction (lavage with 
normal saline solution or hygienized water) 
early in the morning, within 15 minutes after 
the patient awakened. Gastric lavage was 
performed early in the morning to avoid ob- 
taining bronchial secretions that had been 
exposed for a long time to gastric fluid diges- 
tion. On awakening, children cough and swal- 
low the bronchial secretions accumulated 
during the night. If children do not cough for 
45 minutes before awakening (time of transit 
through the stomach of small amounts of 
food), it is reasonable to assume that most 
bronchial secretions obtained by gastric la- 
vage will have been in the stomach for the 
time elapsed between awakening and the 
performance of the gastric lavage. Only two 
children (4 and 5.5 years of age) spontane- 
ously coughed up the bronchial secretions. 
_ The gastric suction was performed using a 
Risch catheter No. 24 for infants and No. 28 
for children (Willy Riisch AG, Walblingen, 
West Germany). If a thinner catheter is 
used, the largest casts cannot be collected. 

The gastric fluid obtained was routinely 
placed in a Petri dish to disperse the speci- 
men. Under these conditions the morpholo- 
gie characteristics of bronchial casts are easi- 
ly displayed. 

I was unable to study the effect of gastric 
fluid from normal control children on the 
bronchial secretions of children with acute 
catarrhal bronchitis because consent by par- 
ents was not granted. Neither could consent 
be obtained for the performance of bronchos- 
eopies in patients with cast bronchitis. 

Microscopic Studies.—All casts were 
studied cytologically and in 65 of 74 cases 
histologically. 

Cytologic Studies.—Smears of bronchial 
exudate were stained using the methods of 
May, Grunwald, Giemsa, and Papanicolau 
and observed under light microscopy. 

Histologic Studies. — Bronchial casts were 
fixed in 10% formaldehyde and alcohol, em- 
bedded in paraffin, and stained with hema- 
toxylin-eosin. Stains for fibrin and mucin 
were not performed because they are not 
specifie. 

Electron Microscopic Studies, — Electron 
microscopic studies were performed in three 
cases. 

Biochemical Analysis. — The biochemical 
composition of bronchial casts from six pa- 
tients was studied by simple radial immuno- 
diffusion and electroimmunodiffusion tech- 
niques in the Department of Biochemistry, 
Ciudad Sanitaria de Barcelona. Results were 
compared with those obtained in three cases 
of acute catarrhal bronchitis in children 
whose bronchial secretions were spontane- 
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ously expectorated. 

Isolation of Viruses. — Isolation of virus- 
es by culture was attempted in cast speci- 
mens obtained from 11 patients in the 
Department of Microbiology, Faculty of 
Medicine, University of Barcelona. 


RESULTS 
Clinical Findings 


The age at onset of disease ranged 
from 3 months to 5.5 years (90.4% of 
patients were between 6 months and 3 
years of age). The initial clinical picture 
consisted of an acute episode of obstruc- 
tive bronchitis in all cases; dyspnea of 
variable intensity and a mild to high 
temperature elevation of short duration 
were the main symptoms. Diffuse 
wheezing with some or abundant rales 
was heard in all patients. Signs of laryn- 
geal involvement were mild or absent. 

The time from the onset of symptoms 
to complete resolution was less than 3 
months in the acute form of the disease 
(3 cases), between 3 and 9 months in the 
subacute form (6 cases), and more than 9 
months in the chronic form (65 cases). 
No clear relationship between age and 
duration of disease was found. 

No clinical signs of other conditions, 
such as pancreatic cystic fibrosis, previ- 
ous foreign-body aspiration, esophageal 
reflux with esophagitis, or immunodefi- 
ciency, were observed. Only two cases 
were associated with other diseases, 
one with pancreatic cystic fibrosis and 
one with extrinsic asthma. 

In patients with chronic cast bronchi- 
tis the course of the disease was charac- 
terized by variations in the intensity of 
the clinical symptoms over a period of 10 
to 24 months; one child and one infant 
could not be considered cured until 33 
months and 40 months after the onset of 
the condition, respectively. Wheezing 
was usually moderate, sometimes mini- 
mal, and, after the acute phase, a per- 
sisting cough that usually occurred in 
the morning, on awakening, was some- 
times the only manifestation of the con- 
dition. No recurrences were observed 
beyond 2 months after the resolution of 
all symptoms. Dyspnea was initially 
more severe in patients with acute cast 
bronchitis than in patients with sub- 
acute or chronic cast bronchitis but 
tended to decrease dramatically early in 
the course of the disease, probably after 
the elimination of the first tracheobron- 
chial casts. 





Fig 1.—Basal bronchus occupied by bron- 
chial cast, with some more aerated portions. _ 





Fig 2.—Moderate lung hyperaeration and 
segmental atelectasis of the right lower lobe. 


Radiologic Findings 


Bronchi. — Partial occupation of the 
air space was sometimes clearly ob- 
served (Fig 1). Occupation of bronchi by 
secretions gave a clear cylindrical image 
rather than the lobulated or “botrioid” 
appearance associated with mucoid im- 
paction in adults“ and with asthma” and 
cystic fibrosis’ in children. | 

Lung Parenchyma. —Single or mul- 
tiple areas of segmental, sometimes lo- 
bal, atelectasis were frequently ob- 
served (Figs 2 and 3). They usually 
lasted a few days, although occasionally 
they persisted for several weeks. Com- 
plete lung atelectasis’? was not ob- 
served. Minimal areas of parenchymal 
consolidation corresponding to either 
small areas of atelectasis or peribron- 
chial or perialveolar inflammation were 
also a common finding. Emphysema- 
tous changes of varying degree were 
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ig 3.—Marked lung ephyra with shift of the mediastinum and two segmental atelectases, 
ne in the right upper lobe (left) and the other in the left lower lobe (right). 





Serum IgE, 
Patient No. Age IU/mL 
1 6 mo 33 
2 2y 18 
3 3y 6 
4 2 y, 3 mo 250 
5 3 y, 9 mo 161 
6 5y 14 
7 5y 6mo 5 
8 2 y, 8 mo 20 


\bserved in all cases, sometimes pre- 
lominantly involving one hemithorax, 
vith displacement of the heart and the 
nediastinum to the opposite side 
Fig 3). 


Laboratory Findings 


~The erythrocyte sedimentation rate 
ind red and white blood cell counts were 
vithin normal limits in most cases. The 
eukocyte differential count consistent- 
y showed a mild lymphocytosis. In only 
| of 74 cases was there a marked eosino- 
hilia, 35% in 1 case and 56% in the 
ither. Neither of these 2 patients had a 
listory of allergy, and allergic symp- 
oms did not subsequently develop in 
‘ither. 

- The serum protein profile was within 
ormal limits in all patients in whom it 
vas determined. No decrease in q,- 
lobulin was observed. Serum IgE lev- 
ls were normal in five of eight patients, 
noderately elevated in one, and mark- 
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Blood 


Eosinophils, Salivary IgA, 
% g/L 
2 
12 pice 
4 0.173 
4 0.050 
4 0.085 
2 0.090 
3 0.010 
6 0,050 


edly elevated in two (Table 1). Salivary 
IgA levels were normal in three of six 
patients, slightly elevated in one, mark- 
edly elevated in one, and decreased in 
one (Table 1). 

The sweat test was positive in only 1 
of 23 children less than 1 year old and 
was negative in all 12 children more 
than 1 year old. 


Bronchial Cast Studies 


Physical Characteristics. — Casts 
obtained from patients with subacute 
and chronic cast bronchitis ranged from 
0.5 to 2 em in length and from 0.2 to 0.7 
em in diameter. They were normally 
cylindrical and often ramified. The larg- 
est casts were clearly hollow; the small- 
est had no apparent lumen because it 
was occluded by seromucous secretion, 
as shown by microscopic cbservation. 
Casts had varying consistencies; they 
were usually soft, sometimes rather 
hard, but never “fluid” like the muco- 


| purulent exudes: of acute catarrhal 


bronchitis. They were white, some- 
times light yellowish (Figs 4 and 5). 

Apart from the cylindrical ramified 
casts, fragments of casts mixed with 
mucous and purulent material were also 
regularly observed. No Curchmann’s 
spirals were seen in any case (macro- 
scopically or microscopically). 

Microscopic Structure.—The cyto- 
logic studies of bronchial cast smears 
showed the presence of an important 
epithelial component with a varying 
number of inflammatory cells (pre- 
dominantly mononuclear cells in the 
chronic form) and noncellular fibrillar 
material in all cases. The epithelial com- 
ponent was not composed of cylindrical, 
ciliated-mucous epithelium as expected 
in the respiratory tract, but of squa- 
mous epithelium, sometimes with signs 
of keratinization. 

The histologic study of sections of 
casts showed squamous metaplasia in 
all specimens (Figs 6 through 9). The 
metaplastic epithelium was the predom- 
inant cellular component in many cases. 
Casts composed preferentially or exclu- 
sively of metaplastic epithelium were 
stronger than casts with a relatively im- 
portant inflammatory component (leu- 
kocytes, proteins). 

Ultrastructural Changes. — No spe- 
cific lesions could be assessed. The or- 
ganelles, especially the mitochondria, 
appeared to be significantly damaged or 
destroyed. Organelle destruction may 
be due to peptic digestion by the gastric 
fluid or may be a manifestation of cellu- 
lar degeneration, since the cells are not 
part of a vascularized tissue but of an 
exudate that is bound to necrosis. 

Biochemical Composition.—Six 
specimens of bronchial casts were stud- 
ied by radial immunodiffusion and elec- 
troimmunodiffusion. Results are shown 
in Table 2. Also shown in Table 2 are the 
results of an analysis of the biomedical 
composition of the bronchial secretion _ 
obtained from a representative patient - 
with acute catarrhal bronchitis and 
spontaneous expectoration. Bronchial 
casts contained high-molecular-weight 
proteins, such as a,-macroglobulin and- 
fibrin, that are quite viscous or that co- 
agulate easily, while these proteins 
were not present or were present in 
smaller amounts in the bronchial exu- 
date of patients with acute catarrhal 
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Fig 4.—Three bronchial casts. One is small and hard; the other two 
are softer, and one has several ramifications (original magnification 


x 2). 


Fig 7.—This is a middie-power magnification of cells from the same 
patient as in Fig 6. A group of squamous metaplastic cells is visible in 
the center with some leukocytes. Note the vacuolated appearance of 
the cells. This is a usual finding in squamous metaplastic cells 
(hematoxylin-eosin, original magnification x 400). 
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Fig 8.—This is a high-power magnification of the cells in Fig 7. Note 
the appearance of the basal cells, some of which show vacuolation. A 
keratinized cell can be seen amid polymorphonuciear leukocytes 
(hematoxylin-eosin, original magnification x 800). 





Fig 5.— Bronchial casts in liquid medium. The larger one is concave. 


Fig 9.—Histologic section. This is a fragment of a large bronchial cast. 
It consists of a great clump of polygonal clear celis, more or fess 
vacuolated. On one side, coagulated fibrillar material is seen (hema- 


toxylin-eosin, original magnification x 400). 


es 


Fig 6.—Bronchial cast. Low-power magnification of a histologic 
Study. Several groups of squamous metaplastic cells can be seen 
within groups of lymphocytes (hematoxylin-eosin, original magnifica- 
tion x 100). 
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Table 2.—Biochemical Composition of Bronchial Casts 


% of Total Weight 





Component 1 
Albumin 54.03 
a,-Glycoprotein 3.24 
a,-Antitrypsin 0.64 
8-Glycoprotein 1.01 
Gamma globulin 0.64 
Ceruloplasmin 0.06 
ca.~Glycoprotein 1.29 
Haptoglobin 7.04 
c,-Macroglobulin 3.24 
B,-Glycoprotein 0.02 
Fibrin 4.32 
8.-Glycoprotein 0.86 
IgG 13.39 
IgA 10.15 


ronchitis. On the other hand, the con- 
ant of B.-glycoprotein in the bronchial 
xudate of patients with acute catarrhal 
ronchitis was more than threefold 
igher than in the casts. 

Virus Isolation. — Results of all virus 
‘olation studies were negative. 


COMMENT 


My study strongly suggests that a 
gnificant number of children classified 
3 chesty child” may be affected by a 
ibacute or chronic type of bronchitis 
iaracterized by the formation of bron- 
tial casts. The diagnosis of cast bron- 
itis is made by examination of the 
ronchial secretions in the gastric fluid, 
nce children less than 5 years old swal- 
w the bronchial secretions, except in 
uses of bronchiectasis, pulmonary ab- 
ess, or whooping cough. 

Eighteen of our patients had under- 
one extensive study for allergies and 
ad a diagnosis of intrinsic asthma. 
[ost of our patients with the chronic 
rpe of cast bronchitis are probably 
ery similar, if not identical, to the 
2.6% of cases reported by Labbe et al” 
° children with bronchiolitis who had 
ironic cough and functional signs of 
ronchial obstruction for an average pe- 
od of observation of 18 months. 

Many previous studies on obstructive 
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Cast Bronchitis by Patient No. 


2 3 é 5 
50.69 47.59 40.58 41.18 
3.64 3.85 3.51 dels 
0.54 0.61 1.08 1.38 

1.34 1.40 1.24 1.38 
0.50 0.90 0.86 0.96 
0.20 0.24 0.27 0.40 
1.86 1.49 1.67 2.40 
7.97 7.29 9.46 10.08 
3.18 3.89 4.38 4.00 
0.04 0.06 0.02 0.05 
5.71 5.05 5.41 6.95 
1.36 1.60 1.08 1.60 
12.53 16.31 18.93 17.96 
10.36 9.63 11.48 11.47 


bronchitis (asthmatoid or spastic bron- 
chitis or bronchiolitis) have analyzed 
the clinical signs, radiologic findings, 
and hematologic and other laboratory 
measurements. A very recent study of 
74 cases by Labbe et al” also included 
results of virologic studies in nasopha- 
ryngeal secretions and stools. Bronchial 
secretions were not studied. 

Bronchial casts were composed main- 
ly of metaplastic squamous epithelial 
cells. It is well known that physiologic 
desquamation of the upper gastrointes- 
tinal tract may result in the observation 
of isolated squamous epithelial cells in 
the gastric fluid.” In our series, howev- 
er, the squamous epithelial cells were 
found to form cast structures, in many 
instances with evident ramifications. It 
is extremely unlikely that these struc- 
tures originate on the surface of the pla- 
nar pharyngeal or esophageal epitheli- 
um, since these surfaces are devoid of 
macroscopic anatomic invaginations. 

The pathogenesis of cast bronchitis is 
unknown. Our initial hypothesis was 
that cast bronchitis might be secondary 
to a fibrinous type of inflammation as in 
diphtheria or pneumococcal infections 
(fibrinous cast bronchitis). The absence 
of a significantly greater amount of fi- 
brin in the cast (fibrin content ranged 
between 4.32% and 6.99% [Table 2]) rel- 


Acute Catharral 
6 Bronchitis 
62.46 51.11 
2.64 3.96 
0.32 0.85 
1.32 1.30 
1.24 0.71 
0.19 0.19 
1.28 1.64 
8.42 10.37 
3.10 0.18 
0.05 0.03 
5.72 0.31 
1.17 5.72 
7.49 14.05 
7.67 9.79 


ative to blood plasma does not favor this 
hypothesis. The lower amount of B,-gly- 
coprotein, less than 30% of that con- 
tained in the fluidy exudate of acute 
catarrhal bronchitis, does not support 
the possibility that the mucous content 
may be a crucial factor in cast formation. 
On the other hand, histologic studies 
showing a direct relationship between 
the number of metaplastic cells and the 
strength of the casts very much favor 
the possibility that cast formation is 
mainly related to the cohesive forces 
that assemble the epithelial cells. The 
backbone of cast would be composed of 
clumps of epithelial cells with bridges 
among them and additionally held to- 
gether by certain high-molecular- 
weight or coagulated proteins. The cast 
structure would be covered and would 
contain seromucous secretions. 
Metaplastic transformation of the 
tracheobronchial epithelium is a well- 
described finding in adults, mainly sec- 
ondary to chronic irritative stimulants 
such as tobacco smoke. Patients with 
asthma also have epithelial desquama- 
tion; however, their type of desquama- 
tion is completely different from that 
observed in patients with cast bronchi- 
tis. Sanerkin and Evans” reported that 
the so-called creola bodies present in the 
bronchial exudate of patients with asth- 
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ma are mainly composed of epithelial 
ells of the typical bronchial epithelium 
iated and mucinous cells) but not 
quamous epithelial cells, as found in 
-the casts of the patients in our series. 
: ‘There is little previous information on 
> squamous metaplasia in the bronchial 
_ epithelium in childhood. In 1919, As- 
_ kanazy” reported squamous metaplasia 
in the tracheal and bronchial epithelium 
associated with viral infections (“meta- 
_-plasierenden Katarrh”) caused by influ- 
:- enza virus and some viral pneumonitis, 
< such as measles pneumonia. The patho- 
7? genesis of squamous metaplasia re- 
<- mains to be determined. Nasiell” sug- 
~ gested that it might be the result of a 
-complex sequence of events starting 
- With the disappearance of the cilia or 
with simple hyperactivity of the basal 
layer. 

The etiology of cast bronchitis re- 
mains speculative. The clinieal picture 
suggests the possibility of an allergic 
condition. However, in only one patient 
of our series could a type I hypersensi- 
tivity be proved. This patient had 
chronic east bronchitis for 2 years. Sub- 
sequently, the skin tests for several al- 
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_ lergens were positive. At this writing 


the patient was 26 years old and had a 
history of chronic allergic asthma. The 
combination of increased serum IgE 
and eosinophilia in children with asth- 
matic bronchitis suggests extrinsic 
asthma.” Elevation of both measure- 
ments was not found in the eight pa- 
tients in whom determinations were 
made. Therefore, the absence of this 
finding in our patients with cast bron- 
chitis suggests that an extrinsic allergic 
mechanism is not likely in the pathogen- 
esis of the entity. The follow-up of at 
least 6 years in all cases confirms this 
impression. A relationship between 
cast bronchitis and cystic fibrosis is a 
second possibility. However, only one 
patient in our series had a positive 
sweat test and later developed the clas- 
sic picture of cystic fibrosis. 

The presence of fever, lymphocyto- 
sis, the age at onset (from 3 months to 
5.5 years), the consistently negative 
routine bacteriologic analysis, the clini- 
cal course, and the lack of response to 
broad-spectrum antibiotics firmly sup- 
port a viral cause. However, no viruses 
could be found in 11 bronchial 
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in daily pediatrie practice. 
is the only way to define the popula 


findings in this report may constitute 
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specimens. — — 

Apart from wheezing, whi 
common symptom al 
the population of 
this. study is quite heter : 
tensity of symptoms, ‘duratio N, 
This heterogeneity suggests that 


thelium may be a common and: 
cific finding in children with obs 
bronchitis. It may even occur in 
obstructive bronchitis of les 
weeks’ duration, which 
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of patients in whom these patholo 
changes occur. 
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Purpuric Rashes in Cystic Fibrosis 


Daniel V. Schidlow, MD; Howard B. Panitch, MD; Nayere Zaeri, MD; Joseph Zenel, MD; Brad E. Alpert, MD 


--@ Sixteen patients with cystic fibrosis 
experienced vasculitic rashes of the lower 
extremities that resembled hypergam- 
maglobulinemic purpura. The rashes 
were associated with increased serum 
yammaglobulin G levels and rather severe 
lung disease. The rashes are probably the 
expression of chronic lung infection and 
high antigenic load in these patients. Their 
appearance was associated, in most 
cases, with poor long-term survival. 
(AJDC. 1989;143:1030-1032) 


he appearance of vasculitic rashes, 

either alone or associated with non- 
specific arthritis, has been reported 
previously in a few patients with cystic 
fibrosis (CF). The history and long- 
term implications of this manifestation, 
however, have not been reported. We 
present a series of patients with CF 
seen during a period of 10 years who 
experienced purpura of the lower ex- 
tremities associated with increased se- 
rum gammaglobulin levels. 


METHODS 


We reviewed the records of patients with 
CF treated at St Christopher's Hospital for 
Children, Philadelphia, Pa, between 1977 
and 1987. The diagnosis of CF had been made 
in all patients on the basis of a typical clinical 
picture and confirmed by the finding of in- 
creased concentrations of sweat electrolytes. 
= Patients were included in the series if they 
had a petechial or purpuric rash. We ana- 
lyzed data obtained at the onset of the rash. 
These included age and pulmonary function 
test results as well as hematologic, immuno- 
logic, and available skin biopsy results. 

» The clinical, physical examination, and nu- 


trition components of the original Shwach- 
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man-Kulezycki system’ were recorded. 
Roentgenograms were scored using the 
roentgenographic scoring system of Bras- 
field et al.” Each individual received a maxi- 
mum of 25 points for each of the four eatego- 
ries to a maximum of 100 points. Demerit 
points were subtracted to a minimum score of 
5 points per category for maximum compro- 
mise. In patients who had died, survival after 
appearance of the rash was calculated. 


RESULTS 


Sixteen of approximately 500 pa- 
tients with CF seen from 1977 to 1987 
experienced purpura of the legs and 
feet. The group comprised 8 male and 8 
female patients. All patients had Pseu- 
domonas species in their respiratory se- 
cretions and were being treated with 
antibiotics, chest physical therapy, and 
aerosolized mucolytic or bronchodilator 
drugs. Fourteen patients (78%) were 
receiving pancreatic enzymes. 

The mean age at onset of the rash was 
20 years 3 months (range, 9 years 8 
months to 33 years 5 months). The mean 
score at the time the rash was present 
was 55 (range, 30 to 78). Pulmonary 
function measurements were abnormal 
in all patients and ranged in severity 
from moderately obstructive to severe- 
ly obstructive—restrictive patterns. 

Raised, palpable petechial lesions ap- 
peared below the knee and were most 
prominent over the dorsa of the feet, 
ankles, and tibial surfaces (Fig 1). In 
three patients the rash was also present 
on the soles of the feet. The rash ap- 


peared suddenly, frequently associated 


with pruritus and a burning sensation 
and slight edema of the feet. It faded 
spontaneously in 3 to 7 days. The erup- 
tion seemed to follow prolonged stand- 
ing and use of tight garments, such as 
socks or leather straps of ladies’ shoes. 
Cold temperature did not bring on or 
affect the rash. 


Patients were occasionally treated 
with nonsteroidal anti-inflammatory — 


and antihistaminic drugs to relieve pain 
and pruritus. This therapy did not ap- 
pear to modify the duration of the rash 
or its intensity. Corticosteroids were 
not used. Ali but four patients experi- 
enced multiple recurrences and, even- 
tually, a diffuse purple-brown pigmen- 
tation of the affected areas developed 
(presumably from repeated extravasa- 
tion of blood into the skin). Five patients 
(28%) had concomitant arthritis at the 
onset of the rash. One individual had 
acute manifestations of hypertrophic 
osteoarthropathy, with knee and ankle 
effusions and periosteal elevation. 

In six patients (88%) a skin biopsy 
specimen was obtained. Microscopic ex- 
amination of the lesion (Fig 2) showed a 
variable degree of vasculitis and peri- 
vascular infiltrate involving mainly the 
capillaries and venules of the papillary 
dermis. No immunoglobulin deposits 
were detected in the three cases in 
which immunofluorescence. techniques 
were used. | 

The mean white blood cell count was 
10.9x107L (range, 5.8x10°/L to 
19.3 x 10°/L). Leukocytosis was present 
only in those patients who had pulmo- 
nary exacerbations at the time of the 
eruption. Slight eosinophilia was seen in 
three individuals (the absolute eosino- 
phil count was between 400 x 10°7L and 
600 x 10°/L). None:of the patients was 
anemic or leukopenic, with the excep- 
tion of one patient with cirrhosis of the 
liver, hypersplenism, and repeated var- 
iceal bleeding. Excluding this patient, | 
the mean hemoglobin count was 130 g/L 
(range, 120 to 169 g/L). — | 

In all 12 patients who had quantita- 
tive immunoglobulin determinations, 


IgG was increased beyond the upper _ 


limits of the normal range for. age (Ta- | 
ble). Immunoglobulin A was elevated in 


| 4 patients (83%), and IgM was elevated - 
in 2 patients (16%). Immunoglobulin E _ 


levels were normal in all 12 individuals. oa 
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Fig 1.—Purpuric rash of the lower extremity in a patient with cystic 


fibrosis. 


Five (71%) of 7 patients tested had cir- 
culating immune complexes (by Clq 
binding), but none had decreased com- 
plement levels. 

The diagnosis of Schénlein-Henoch 
purpura was initially made in one pa- 
tient based on a mild, transient eleva- 
tion of the serum urea nitrogen and cre- 
atinine concentrations. Results of 
urinalysis and kidney biopsy were sug- 
gestive of this condition. After the renal 
involvement subsided, the rash re- 
curred several times. All other patients 
had normal renal function and urine sed- 
iment. No patient was hyperuricemic. 

At the time of this report, 13 (81%) of 
the 16 patients had died. The median 
survival after the appearance of the 
rash was 16 months (range, 2 to 59 
months). The mean and median ages at 
death were the same: 23 years 3 months 
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(range, 12 years 5 months to 36 years 1 
month). 


COMMENT 


The characteristics of the skin erup- 
tion in our patients with CF are similar 
to those of hypergammaglobulinemic 
purpura. This entity was first described 
by Waldenström’ in 1943 and was later 
reported in four patients with CF by 
Nielsen et al.’ Typically, patients with 
hypergammaglobulinemic purpura ex- 
perience recurrent purpurie spots in the 
lower extremities along with pruritus 
and a burning sensation in the affected 
areas. The rash and symptoms are fre- 
quently brought on by prolonged ortho- 
static position. Permanent pigmenta- 
tion of the skin and polyclonal elevation 
of circulating gammaglobulins, espe- 
cially of the G fraction, are also charac- 





Fig 2.—Skin biopsy specimen of purpuric rash in a patient with cystic 
fibrosis. Endothelial swelling (arrow) and mixed inflammatory infiltrate 
within and around smail blood vessels is seen in the dermis. There is 
also focal damage of vessel wails (hematoxylin-eosin, original magni- 
fication x 100). 


teristic of this condition. Treatment 
with anti-inflammatory drugs does not 
seem to affect the clinical course of hy- 
pergammaglobulinemic purpura.’ 

The differential diagnosis includes 
Schénlein-Henoch purpura; some au- 
thors have suggested that Schdénlein- 
Henoch purpura and hypergammaglo- 
bulinemic purpura are extremes of the 
same clinical spectrum, a hitherto un- 
proved hypothesis.” Unlike Schénlein- 
Henoch purpura, however, hypergam- 
maglobulinemic purpura tends to recur 
numerous times and can develop in asso- 
ciation with collagen vascular diseases.’ 
Purpura, arthritis, and kidney disease 
have also been described in celiac dis- 
ease,” bowel-associated dermatosis-ar- 
thritis syndrome,’ and chronic pulmo- 
nary disease” with humoral and tissue 
evidence of immune-mediated damage. 
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at “Fibrosis 
Sex ___ Score 

-120 y1 moM 60 
2/22 y 2 mo/F ; 60 
8/3 y 10 mo/F 68 
<i 4/20 y 6 mo/F | 58 
< 5/25 y 2 mo/M 51 
6/20 y 1 mo/F 50 
-7/18 y2 moM 34 
8/22 y 2 mo/F 30 
A 9/11 y 4 mo/M 46 
10/22 y 6 mo/Mt 78 
41/14 y 3 mo/F} 77 
; = 12/15 y 5 mo/M 75 
= 13/33 y 5 mo/M 36 
14/19 y 4 mo/F 63 
15/9 y 8 mo/Fł 60 
16/25 y 11 mo/M 34 








inmunogtobuiin Levels 





iz and Biopsy 
igG, g/t. IgA, gL igM, gi IgE, g/k _ Findings 
25.00*t 3,60 1 o5 
25.00* 3.90 1.80 
19.00* 5.80* 2.15 103 . Perivascular 
infiltrate 
and fibrosis 
19.00* 2.00 1.80 
22.00*t 2.50 2.20 
24,40*¢ 8.00* 3.10 288 Moderate 
vasculitis 
25.00*F 3.90 3.30 Mild perivascular 
infiltrate 
t 
21.80* 6.30* 3.75* 
17.00* 2.10 1.50 168 
No vasculitis 
26.20* 5.21* 2.43 5.8 Perivascular 
infiltrate 
19.70* 3.02 1.85 36.5 Necrotizing 
vasculitis 
21.20* 2.88 7.00* 19.9 


*Value was greater than the normal range for age in our laboratory. 


+Circulating immune complexes were present. 


{The patient was still alive at the time of this report. 


-Itis unlikely that this rash represents 
ı drug reaction. We found no temporal 
lationship between the administra- 
ion of specific drugs (such as penicillins) 
ind the onset of purpura. In the absence 
f specific testing, however, drug hy- 
yersensitivity cannot be ruled out with 
ertainty. 

“Soter et al' have previously charac- 
erized vasculitic rashes in patients 
with CF as cutaneous venulitis. Their 
yatients and ours had very similar clini- 
al and laboratory findings. 

An exaggerated immune response 
wainst bacterial antigens has been 
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postulated as an important factor in the 
pathogenesis of tissue damage and in- 
flammation in CF." In general, patients 
with CF with hypergammaglobuline- 
mia have more severe lung involvement 
and a poorer prognosis than those with 
normal or low levels of gamma glo- 
bulin, ™” 

The low incidence of purpura in this 
series is difficult to explain, given the 
large population of severely ill patients 
with CF with hypergammaglobuline- 
mia. We were not able to define specific 
factors that made our patients conspicu- 
ously different from similarly ill pa- 
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vival; thus, it heralds a poor prognosis. 
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‘Emergence of Isolates Resistant to Ampicillin 


David G. Rupar, MD; Margaret C. Fisher, MD; Hansel Fletcher, MS; Joel Mortensen, PhD 


è Clinical isolates of Streptococcus fae- 
cium demonstrating ampicillin resistance 
were recovered from eight pediatric pa- 
tients. Sites of isolation included blood, 
surgical wound, bile drainage, urine, 
burns, and peritoneal fluid. Seven pa- 
tients had prolonged hospitalization, and 
all had been treated with broad-spectrum 
antibiotics prior to isolation of the resis- 
“tant enterococcus. One isolate was from 
an ill, bacteremic patient; the others were 
in mixed culture and were not considered 
causes of disease. The isolates were not 
epidemiologically related. Minimal inhibi- 
tory concentrations for various antibiot- 
ics included ampicillin (16 to 32 mg/L), 
penicillin (128 mg/L), gentamicin (16 
mg/L), and vancomycin (2 mg/L). Three 
isolates demonstrated high-level resis- 
tance (> 2000 mg/L) to streptomycin; none 
did so to gentamicin. in vitro synergy test- 
ing performed on seven available isolates 
for ampicillin and gentamicin demonstrat- 
ed no synergy to this combination. None 
produced §-lactamase. Combined anti- 
biogram and plasmid data showed at least 
five distinct patterns. These strains pre- 
sent a new clinical problem in their high 
level of resistance to ampicillin and to the 
combination of ampicillin and gentamicin. 
. (AJDC. 1989;143:1033-1037) 


nterococci are constituents of nor- 

mal bowel flora and are important 
causes of nosocomial infections. The in- 
cidence of nosocomial infections due to 
enterococci is increasing.’ Enterococci 
account for approximately 10% of en- 
demic hospital-acquired infections,”” 
making them the third most common 
cause of nosocomial infections. Occa- 
sionally, enterococci cause epidemics in 
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the hospital setting.“ Two species, 
Streptococcus faecalis and Streptococ- 
cus faecium, are primarily responsible 
for human disease; of these, S faecalis is 
by far the more common.” 

Enterococci are generally considered 
to be of low pathogenic potential, yet 
many types of infection, including endo- 
carditis, urinary tract infection, and 
surgical and burn wound infection, are 
caused by enterococci. Polymicrobial in- 
fections are common.'” Bacteremia re- 
sults from a focal infection or arises 
spontaneously, and is attended by sig- 
nificant morbidity and mortality.” In pe- 
diatries, enterococci have achieved 
prominence as a cause of neonatal septi- 
cemia and meningitis.*™™" Hemming et 
al” reported that enterococci were the 
second most common cause of nosoco- 
mial bacteremia in the neonatal inten- 
sive care unit, occurring less commonly 
than Escherichia colt but with equal fre- 
quency as Staphylococcus aureus. At 
our institution, enterococcal infection 
accounts for 7% of nosocomial bacter- 
emia and is frequently related to the use 
of intravascular catheters.” 

Between December 1986 and March 
1988, eight enterococcal isolates exhib- 
iting an unusual degree of ampicillin re- 
sistance were identified by the Clinical 
Microbiology Laboratory at St Christo- 
pher’s Hospital for Children, Philadel- 
phia, Pa. The organisms were studied 
further to define susceptibilities, plas- 
mid patterns, and presence of B-lacta- 
mase. Medical records of the patients 
colonized by these strains were re- 
viewed. 


METHODS 


Organisms were identified as enterococci 
by growth on 4% bile and 6% sodium chloride 
and by esculin hydrolysis. Speciation was 
performed by a commercially available iden- 
tification system (Rapid Strep, API Analy- 
tab Products, Plainview, NY). Standard disk 
diffusion susceptibility testing was per- 
formed on each isolate. Strains displaying an 
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‘Hoefer Scientific Instruments, San Francis 


nursing unit and room, attending physici 
-resident physician, consulting physicians 











absence of any zone of inhibition around 
pg disk of ampicillin were studied fur 
Minimal inhibitory concentration (MIC: 
measured by a commercial antibiotic sen 
tivity system (American Micro Sean, Bax 
Healthcare Corporation, Edison, Np oe 

Seven of eight strains were available fo 
further study. American Type Culture Col 
lection strain 29212 (S faecalis) was used as a 
control in all experiments. Minimal inhibi. 
tory concentrations for ampicillin and genta 
micin were determined by the broth mierodi- 
lution method, using serial two-fold dilution _ 
of the antimicrobial agent in Mueller-Hinton 
broth (Difco Laboratories, Detroit, Mich), _ 
The MIC was defined as the lowest concen- __ 
tration of the agent at which there was no 
visible growth after 18 hours’ incubation at _ 
37°C. Synergy between ampicillin and genta- __ 
micin was determined by the checkerboard _ 
microdilution method.” The range of final | 
ampicillin concentrations was 0.25 to 128 | 
mg/L, and that of gentamicin was 0.5 to 82 
mg/L. Each well was inoculated with organ- __ 
isms to give turbidity equivalent to a final _ 
concentration of 5x 10° organisms per mil- 
liliter. The fractional inhibitory concentra- _ 
tion (FIC) index was defined as (MIC A com- 
bined/MIC A alone) + (MIC B combined/MIC 
B alone), where MIC A and MIC B represent 
MICs for the two antibiotics, each measured _ 
alone and combined with the other. 

Synergy was considered present when o 
the FIC index was less than or equal to. 
0.5. B-Lactamase activity was tested using - 
nitrocefin disks (Cefinase, BBL Microbiol- 
ogy Systems, Cockeysville, Md) and a plate 
acidometric method. Cultures were tested in’ 
both stationary and logarithmic phases of n 
growth. — 

Whole-cell DNA was isolated and charaé: : 
terized by standard methods.” Briefly, cel 
lysates were treated with sodium dodecy 
sulfate and the DNA was spooled onto a glas 
rod. Solutions of DNA were electrophorese 
on a horizontal gel apparatus (Model HE 99 
















co, Calif) in a 0.7% agarose gel and staine 
with ethidium bromide solution. - 
Patient information was obtained by re- 
view of medical records. Epidemiologie data 
obtained included dates of hospitalization 






‘hospital s services a ad pro- 
cedures, and antimicrobials administered. 


RESULTS 


‘Patient information is summarized in 
Table 1. Ampicillin-resistant entero- 
rocci (ARE) were cultured from seven 
patients between December 1986 and 
December 1987; the blood isolate was 
Jbtained in March 1988. Patients were 
not related by date of hospitalization, 
oom number, nursing unit, physician 
‘aregivers, or ancillary hospital ser- 
vices utilized (ie, respiratory care, 
dhysical therapy, ete). 

. Patients 1 through 7 had serious un- 
lerlying diseases that placed them at 
isk for nosocomial infection. Patient 2 
was receiving immunosuppressive ther- 
ipy. Patients 1, 2, 5, 6, and 7 were in the 
lospital a mean of 14 days (range, 8 to 30 
lays) preceding the isolation of ARE. 
atients 3 and 4 had been readmitted 
fter recent prolonged hospitalizations. 
[hese seven patients had received mul- 
iple courses of antibioties in the month 
ior to isolation of ARE. All were 
reated with B-lactams, including ampi- 
ilin sodium (n= 4), nafeillin sodium 
n=2), methicillin sodium (n= 1), and 
hird-generation cephalosporins (n = 3). 
six had received an aminoglycoside 
intibiotic, either gentamicin sulfate or 
obramycin sulfate. These seven pa- 


ancillary h 


tients, although chronically ill, did not 
show evidence of acute infectious ill- 
ness. Only three of the patients were 
febrile, and two of these had alternate 
explanations for the fever. Specimens 
from patients 2, 4, 5, and 7 were ob- 
tained from superficial sites. These 
were taken as “surveillance” cultures 
from patients with minimal erythema or 
drainage but no evidence of cellulitis or 
“wound sepsis.” The isolate from pa- 


Patient Time in 
No./Age Hospital, d* 


1/5 mo 
2/5 mo 
3/3%2 y 
4/9 mo 
5/8 d 


Primary 
Diagnoses 


Prune belly 
Renal anomalies 


Biliary atresia 


Myelomeningocele; 
hydrocephalus 


Malignant 
lymphohistiocytic 


6/2 y 


Congenital neutropenia 


tient 1, a child with bilateral ureterosto- 
mies, was recovered from a urine sam- 
ple obtained as follow-up after a urinary 
tract infection. The colony count was 
less than 100 colony-forming units/mL 
and urinalysis was unremarkable. The 
ARE isolate from patient 6 was ob- 
tained from a culture of ascitic fluid ob- 
tained at the time of splenectomy; the 
patient did not have peritonitis. The re- 
maining isolate was obtained from aspi- 


Surgical Drains or Multiple 


Procedurest Catheterst Antibiotics§ 


disorder; multiple organ 


failure 


80% body surface area 


burns 


Wound infection with 
bacteremia 





*Time was measured from admission to isolation of resistant enterococci. 

tPlus sign indicates surgical procedures associated by time or site with isolation of enterococci. 

Plus sign indicates patient had indwelling vascular catheter or surgical drain at site of isolate. 

§Plus sign indicates several courses of combined antibiotic therapy, including B-lactarns, preceded 


isolation of resistant enterococci. 





~ Enterococcal MIC, 





a mg/L 
Patient Culture Associated B-Lactamase FIC 
No. Source Organisms Ap Te Sm Gm Van Present (Synergy) 
1 Bladder Escherichia 32 16 >2000 <2000 <2 No 2.0 (No). 
= irrigation fluid coli 
| 2 _ Suprapubic Pseudomonas 32 16 >2000 <2000 <2 No 2.0 (No) 
| = drain site aeruginosa; 
E ef CNS 
3). Cellulitis P aeruginosa 32 <1 <2000 <2000 <2 No 2.0 (No) 
| aspirate 
i ee Biliostomy Klebsiella 32 16 <<2000 <2000 =2 No 2.0 {No} 
fies oxytoca; 
ee E coli 
thtravesoular K oxytoca; 32 16 >2000 <2000 =0.5 No 2.0 {No) 
catheter site CNS 
-=> č Peritoneal fluid CNS >16 16 <2000 <2000 <2 ne T 
-> Burn wound CNS; 32 >16  <2000 =0.5 No 5.0 (No) 
n P aeruginosa , 
~ Wound Enterobacter 32 PR <2000 No 80 (No) 
T cloacae 
_. Blood None 





1034 5 wi 143, September 1989 


TAM Cin indicates minimal inhibitory concentration; Ap, ampicillin: Te, tetracycline: Sm, streptomycin; Gm, gentamicin; Van, vancomycin: FIC, fractional inhibitory 
eon: and CNS, coagulase-negative staphylococci. 
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rate of an area of cellulitis. None of 
these seven patients received specific 
therapy for the enterococcal isolate. Pa- 
tient 6 died 2 days after ARE was recov- 
ered: infection was not the major cause 
of death. 

Patient 8 was a 3-week-old neonate 
who was hospitalized because of fever, 
irritability, and an infected scalp 
wound. This neonate had received 2 
days of therapy with ampicillin and gen- 
tamicin in the first week of life because 
of fever. No focus of infection was de- 
tected, antibiotics were discontinued, 
and he was discharged in apparently 
good health. On rehospitalization, he 
was treated with ampicillin, gentami- 
cin, and vancomycin hydrochloride, and 
he improved rapidly. Enterococci were 
recovered from blood obtained at the 
time of admission. Ampicillin and genta- 
micin were discontinued, and vancomy- 


A B © D Æ F G A 





cin therapy was given for 10 days. 

All ARE isolates were identified as 5 
faecium. The blood isolate was a pure 
culture; all others were found in mixed 
culture. Associated organisms isolated 
included coagulase-negative staphylo- 
cocci, Pseudomonas aeruginosa, Kleb- 
siella oxytoca, E coli, and yeast. 

Antibiotic susceptibility data are 
shown in Table 2. Isolates in patients 1 
through 5 and 7 each demonstrated an 
ampicillin MIC of 82 mg/L; the isolate in 
patient 8 had an MIC of 16 mg/L. The 
one strain that was not available for 
further testing (from patient 6) had an 
ampicillin MIC of greater than 16 mg/L 
but less than or equal to 128 mg/L on the 
commercial MIC panel. No isolate pro- 
duced detectable B-lactamase. Three 
isolates demonstrated high-level resis- 
tance to streptomycin, but none did so 
to gentamicin. Comparison of antibiotic 


R’ O p E’ F' G' 





Agarose ge! electrophoresis of cellular DNA isolated from clinical isolates of Streptococcus 
faecium. Lanes A through G are isolates from patients 1, 2,3, 4, 5.7, and 8. Lanes A’ through G' 
are Hind Ill digested DNA from the same patients. kb indicates kilobase. 


AJDC — Vol 143, September 1989 


Isolates Resistant to Ampicillin--Rupar at al 








susceptibilities to streptomydin, . 
racycline showed three distinct ar 
grams, Despite the lack of high 
resistance to gentamicin, all strains 
FIC indexes of at least 2.0, indicating 
synergy between ampicillin and genta 
micin. The control strain, by contrast, 
had an FIC index of 0.25, Strains from — 
patients 7 and 8 had FIC indexes of — 
greater than 2.0, suggesting antibiotic . 
antagonism. ae 

A review of 75 random isolates of en- eS 
terococci obtained before the appear- _ 
ance of the ARE at St Christophers _ 
Hospital for Children showed none to be | 
resistant to ampicillin by disk diffusion — 
susceptibility testing. Eon 

Plasmid preparations are shown n 
the Figure. All strains demonstrate a _ 
large plasmid (>20 kilobase pairs). The — 
strain from patient 1 (lane A) shows a 
small plasmid not present in the other 
strains. A restriction endonuclease, 
Hind III, digest of the DNA of the | 
strains (lanes A’ to G’) shows a LB- | 
kilobase fragment present only in the _ 
strain from patient 1 (lane A’). Strains — 
from patients 2, 3,5, 7, and 8 (lanes B’, _ 
C’, E’, F’, and G’) show a similar Hind _ 
HI profile. When all the isolates were — 
probed with a tetracveline-resistant de- 
terminant from the transposon Tn916, — 
only the large plasmid of strain from — 
patient 4 (lane D) was homologous — 
(H.F., Laura Marri, MS, Lolita Daneo- 
Moore, PhD, unpublished data, 1988)... 
Thus, by plasmid analysis there are at 
least three groups. By analysis of anti- 
biogram (Table 2), strains from patients : 
2, 3, 5, 7, and 8 have at least three 
different susceptibility patterns, 
Therefore, there are at least five differ- 
ent strains represented. 





COMMENT 


We describe the emergence of high- 
level resistance to ampicillin in strains 
of enterococci recovered from eight pasi 
tients at St Christopher's Hospital for- 
Children. These clinical isolates of S faes 
cium have MICs for ampicillin above- 
the published range for this organism. - 
Furthermore, no in vitro synergy ofam- | 
picillin and gentamicin could be demon- 
strated against these strains despitethe — 
lack of high-level resistance to gentami- 
cin. The mechanisms for this are no 
established; preliminary observations 










1035 


upport the theory that resistance re- 
ults from alterations in the organisms’ 
enicillin-binding proteins (H.F. and 
Olita Daneo-Moore, PhD, unpublished 
lata, 1988). This is consistent with the 
aboratory observation that gradual in- 
eases in antibiotic pressure allow the 
levelopment of penicillin-resistant en- 
erococci associated with changes in the 
enicillin-binding protein profile.” 
These isolates were not related 
‘pidemiologically. All our patients were 
it risk for nosocomial infections due to 
wolonged hospital stay and use of multi- 
le antibiotics. The use of third-genera- 
ion cephalosporins and aminoglyco- 
ides has been associated with 
nterococcal infections, including those 
lue to high-level aminoglycoside-resis- 
ant strains. ™” 

The pattern of plasmids suggests that 
hese are several different strains. An- 
ibiograms also varied. This unrelated- 
ess was surprising; we expected to find 
socomia! transmission of a single 
train with an unusual level of ampicillin 
esistance. It is likely that each patient 
equired the infective strain from his or 
ier own bowel flora, rather than from 
ther patients or hospital personnel. 

-In the first seven patients, the organ- 
sms did not cause infection. The ap- 
yearance of the bacteremic patient con- 
armed the potential clinical importance 
f these organisms. Enterococci have 
‘ignificant pathogenic potential and are 
najor causes of nosocomial infection. 
streptococcus faecium in particular has 
een reported as a cause of serious hos- 
ital outbreaks of infection in infants.’ 
Enterococci are resistant to a wide 
variety of antibiotics: cephalosporins of 
Ul generations, aminoglycosides, clin- 
lamycin, trimethoprim-sulfamethoxa- 
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zole, erythromycin, and tetracycline.’ 


Resistance may be intrinsic or acquired 
via plasmids.” The most active agents 
against enterococci are ampicillin and 
vancomycin. Even for these, however, 
enterococci display relative resistance 
compared with other streptococci. The 
concentration of ampicillin needed to in- 
hibit 90% of enterococeal strains (MIC,,) 
in published studies is 1 mg/L (range, 
0.25 to 4 mg/L), while the MIC for other 
streptococci is usually less than 0.1 
mg/L. Minimum ihibitory concentra- 
tions of penicillin are usually twofold to 
fourfold higher than those of ampicillin. 
Streptococcus faecium appears to be 
the more resistant species, with an am- 
picillin MIC,, of 2 mg/L, and a range 
from 0.12 to 16 mg/L.” The mechanism 
for this “relative resistance” to penicil- 
lin and ampicillin in enterococci appears 
to be the existence of low-affinity peni- 
cillin-binding proteins in the cell wall.” 
Production of B-lactamase, a common 
bacterial means for penicillin resis- 
tance, has not been common among en- 
terococci, though several B-lactamase- 
producing strains have been reported.” 
In general, the susceptibility to penicil- 
lins of enterococci has remained stable 
through the years, with no significant 
increase noted." 

Enterococci demonstrate tolerance to 
the bactericidal effect of antibiotics act- 
ing on the cell wall.*” Successful ther- 
apy of serious enterococcal infections 
has depended on use of two antibiotics 
that act synergistically to kill the organ- 
ism.” Aminoglycoside antibiotics, 
though not active against enterococci at 
clinically achievable, safe levels, have 
been found to act in concert with peni- 
cillin, ampicillin, or vancomycin to kill 
the organisms at usual therapeutic 
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Book Review 


Migraine in Childhood, edited by Judith M. Hockaday, 158 pp, $29.95, 
Butterworth Publishers Inc, Stoneham, Mass, 1988. 


Migraine in Childhood, edited by Judith M. Hockaday, 
MD, of the John Radeliffe Hospital in Oxford, England, is 
clearly written and clinically useful. The monograph is 
brief but complete, well organized, and logically presented. 
The tightness and clarity of the text completely make up 
for the lack of illustrative figures and the presence of only 
a few tables. The book reads well, and the work of all eight 
contributors is skillfully edited and well referenced. It is a 
welcome addition to the literature on migraine in children. 

Dr Hockaday provides a clinically useful definition of 
migraine, stressing positive criteria, exclusion of other 
causes, and a mandatory follow-up period. Clinical features 
and variants are well discussed, with full consideration 
given to diagnostic limitations. However, the recommen- 
dations concerning neuroimaging are vague. The reader is 
warned not to delay diagnosis of brain tumors and to 
consider other intracranial and extracranial causes of 
headache. However, more specific guidelines for computed 
tomography or magnetic resonance imaging would be 
helpful. 

The neurologic features of migraine are addressed more 
thoroughly than the gastrointestinal i issues. Dr Hockaday 
clearly points out the difficulties in assigning a diagnosis 
of abdominal migraine, and provides a useful clinical 
approach to the problem. However, psychosomatic factors 
are strongly emphasized as a cause for recurrent abdominal 
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pain in children, and the differential diagnosis is focused 
on rarities, such as urea cycle disorders and mitochondrial 
cytopathy. Guidelines are lacking for consideration of more _ 
common causes, such as gastroesophageal reflux, lactose 
intolerance, constipation, infection with parasites (such as 
Giardia lamblia), or structural abnormalities. eS 
Sensible and helpful advice is provided for the sympto- 
matic treatment of migraine attacks, although one might 
disagree with the emphasis on metoclopramide as the . 
antiemetic because of its frequent neurologic side effects. 
In addition, prophylactic treatment for children with fre- 
quent, severe attacks is deemphasized to the extent that _ 
few specific recommendations are provided. Finally, it = 
should be noted that the recommended dosage of cypro- 
heptadine (30 mg twice daily) is considered high by Amer- _ 
ican standards. For example, the 1989 Physicians’ De. 
Reference states that the dosage should not exceed 12 mg/d 
for children 2 to 6 years of age or 16 mg/d for children T to 
14 years of age. 
Dr Hockaday et al have provided children’s. physicians y 
with a worthwhile volume on migraine. I agree with the. 
authors that the problem is more common than most . 
doctors realize. Their monograph may help close that gap. a 
ELarne WyLure, MD e 

Pediatric Epilepsy 
Monitoring Unit | 
The Cleveland Clinic Foundation 

9500 Euclid Ave 

Cleveland OH 44195-5221 
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Anti-Staphylococcus aureus IgE Antibodies for 
Diagnosis of Hyperimmunoglobulinemia E—Recurrent 
Infection Syndrome in Infancy 


Aubert Lavoie, MD; Menachem Rottem, MD; Marshall P. Grodofsky, MD; Steven D. Douglas, MD 


- @ Four infants with hyperimmunogio- 
bulinemia E presented with a persistent 
papulovesicular rash and eosinophilia. 
Serum IgE levels and specific anti-Sta- 
phylococcus aureus IgE antibodies were 
studied during the first year of life. In- 
creased anti-S aureus IgE antibodies 
were an early indicator of the disease; 
they appeared as soon as 7 weeks of age 
in patient 1 and before 1 year of age for the 
other patients. These antibodies were 
detected before the development of deep- 
er staphylococcal infections. Prompt di- 
agnosis and treatment are important, as 
they may prevent long-term infectious 
complications. 

- (AIDC. 1989;143:1038-1041) 


he hyperimmunoglobulinemia E—re- 

current infection syndrome (HIE) is 
a rare disorder characterized by recur- 
rent severe infections of the skin and 
sinopulmonary tract, including staphy- 
locoecal pneumonias with pneumatocele 
formation, chronic eezematoid dermati- 
tis, coarse facial features, mild eosino- 
philia, and markedly elevated serum 
IgE levels.” Although the primary de- 
fect is still unknown, a number of immu- 
nologic abnormalities have been identi- 
fied, including the presence of specific 
antimicrobial IgE antibodies directed 
against Staphylococcus aureus and 
Candida albicans,” deficits of salivary 
total IgA and anti-S aureus IgA,’ a neu- 
trophil chemotactic defect,**’ an abnor- 
mal T-cell number and function," and 
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impaired antibody responses to carbo- 
hydrate and protein antigens.’ Our lab- 
oratory has developed an assay for IgE 
antistaphylococcal antibodies that has 
become a diagnostic test.” The disease 
has its onset in infancy, usually within 
the first 3 months of life.*’’" Recogni- 
tion of the syndrome, however, may be 
difficult in the newborn period, because 
the climeal features and laboratory 
studies in the infant have not been well 
delineated. 

We describe four infants who, during 
the first 2 months of life, had a persis- 
tent papulovesicular skin rash, marked 
eosinophilia, and anemia. The HIE was 
confirmed when they developed S aur- 
eus infection, very high levels of serum 
IgE, and anti-S aureus IgE antibodies. 


PATIENT REPORTS 


PATIENT 1.—A white male neonate was 
the 4.35-kg product. of a 43-week gestation 
born to a 23-year-old primigravida. Two 
days after birth, he developed a vesicular 
rash on the hands and feet. Although Tzanck 
smears and bacterial and viral cultures from 
mother and neonate were negative, he re- 
ceived acyclovir and antibiotics for a pre- 
sumed herpes infection. The only unusual 
laboratory findings were significant eosino- 
philia (0.15 of a total leukocyte count of 
29.7 x 10°/L) and a hemoglobin level of 109 
g/L. 

At 7 weeks of age he was hospitalized with 
fever; his rash had become more diffuse, 
weeping, and crusted, invelving the trunk 
and scalp. Hepatosplenomegaly and puru- 
lent otitis externa were also noted. A skin 
biopsy revealed a diffuse eosinophilic infil- 
tration of the epidermis with intraepidermal 
vesicles. Laboratory data are shown in Table 
1. Culture from skin lesions yielded S aur- 
eus, Enterobacter cloacae, Escherichia coli, 
and Klebsiella oxytoca. Complement. level 
was normal (CH,, = 114 hemolytic units/mL). 

At8 months of age he was hospitalized fora 


S aureus axillary adenitis and treated with 
surgical drainage and oxacillin. Immunolog- 
ic tests revealed elevated serum levels of IgE 
(235 pg/L [normal, 0 to 36.5 ug/L) and IgG 
(10.00 g/L [normal, 2.92 to 8.16 g/L)), with 
normal levels of IgM (1.16 g/L [normal, 0.37 
to 1.24 g/LP and IgA (0.41 g/L (normal, 0.27 
to 0.73 g/L); isohemagglutinins were anti-B 
1:32 (blood group A+); and there was de- 
layed neutrophil killing of S aureus, with 
reduced random migration and chemotaxis 
toward formyl-methionyl-leucyl-phenylala- 
nine relative to control. Nitroblue tetrazoli- 
um test results were normal. T-cell subsets 
(CD38, CD4, CD8) as well as mitogen respons- 
es (phytchemagglutinin, concanavalin A, 
pokeweed mitogen) were normal. Eosino- 
philia persisted (0.21 eosinophils of a leuko- 
cyte count of 18.4 x 10°/L). 

At 11 months of age he presented with an S$ 
aureus right middle- and lower-lobe pneu- 
monia and pleural effusion. Despite intrave- 
nous oxacillin therapy, he developed a pneu- 
matocele and a pneumothorax... His IgE 
levels were above 24 000 ug/L. Specific antis- 
taphylococcal IgE antibodies were elevated 
in serum from 7 weeks of age, with 32% 
binding (normal, <10% binding) and at 8 
months of age, with 52.6% binding. 

During the following years he continued to 
have chronic skin infections, repeated otitis 
media, adenitis, and a pulmonary abscess. - 
Serial values of serum IgE levels and anti-S 
aureus IgE antibodies are shown in Table 2; — 
eosinophil count remained mildly elevated 
(0.06 of a leukocyte count of 6.2 x 10°/L). He 
was treated with daily dicloxacillin. 

The following two patients are sisters born 
to a black mother having classic HIE who ~ 
also has had a brother and a sister afflicted _ 
with the same disorder, They have had a- 
typical course of disease, characterized. by i 
recurrent staphyloccocal pneumonias, some _ 
with pneumatocele formation, abscesses, — 
dermatitis, nail changes due to C albicans = 
infection, and IgE levels greater than 5000 — 


ng/L. Specific anti-S aureus IgE antibodies- - 
_ were elevated in the mother (18.7% binding). 
- and in the mother’s brother (27.1% binding), : 5 
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Variable 
Age, wk 
Hemoglobin, g/L 
White blood cell count, 
x 10°. 
Eosinophils 


igG, g/L 
(normal range, 2.18 to 
10.70 g/L.) 


IgM, g/L 


{normal range, 0.11 to 


1.13 g/L) 
IgA, g/L 


(normal range, 0.20 to 


1.69 g/L) 


IgE, pg/L 
{normal range, 1 to 
24 wg/L) 


Anti~Staphylococcus aureus 
IgE antibodies, % binding 
(normal binding, <70%) 32 


Chemotaxis 


PATIENT 2.—A black female neonate was 
the 3.4-kg product of a full-term pregnancy of 
a 21-year-old woman. At 3 weeks of age she 
had an upper respiratory tract infection and 
fever, She was hospitalized and treated with 
antibiotics despite negative cultures. She 
had papular and pustular skin lesions over 
her face (Figure) and a diaper rash. Com- 
plete blood cell count revealed a leukocyte 
count of 27.3 x 10°/L, with 0.15 eosinophils 
and a hemoglobin level of 127 g/L. 

At 6 weeks of age the skin rash had spread 
to her face, scalp, ears, and back and was 
-oozing and crusted. Coughing persisted with 

yellowish sputum production. On physical 
examination, her weight was 3.58 kg (10th 
percentile) and her height was 54.5 em (25th 
percentile). There was evidence of bilateral 
external otitis; no lymphadenopathy or ab- 
scesses were found. Laboratory studies are 
summarized in Table 1. The chest roentgeno- 
gram was normal. She was administered di- 
eloxacillin and gained 0.7 kg over the follow- 
ing week, with significant improvement of 
her skin rash. Oral candidiasis developed, 
which was treated with nystatin (Mycosta- 
tin).The laboratory studies at 3 months of 
age revealed a persistent eosinophilia (0.44 of 
a leukocyte count of 31.5 x 10°/L) with a he- 
moglobin level of 98 g/L. 

At 6 months of age she manifested in- 
creased pruritic papulovesicular rash over 
her face, head, and upper portion of the 
chest. Her weight was 6.58 kg (25th percen- 
tile). She had bilateral otitis and two en- 
larged cervical nodes. Onychodystrophic 
changes of the left index finger were noted 
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4.7 0.8 


Decreased Normal 





and cultures yielded C albicans. Neutrophil 
chemotaxis toward formyl-methionyl-leucyl- 
phenylalanine and random migration were 
both markedly decreased. T-cell subsets 
were CD38, 62% binding (control, 81%); CD4, 
44% binding (control, 47%); CD8, &% binding 
(control, 27%); and a CD4 to CD& ratio was 
3.4 (control, 1.7). The mitogen responses 
were normal. Culture of scalp lesions yielded 
S aureus coagulase positive at 40%, as well as 
group D streptococcus, Citrobacter, Strepto- 
coccus pneumoniae, and S aureus coagulase 
negative. Serial studies of serum IgE levels 
and anti-S aureus IgE antibodies are pre- 
sented in Table 2. She was treated with pro- 
phylactic dicloxacillin. 

PATIENT 3.—A black female neonate was 
the 2.95-kg product of a 22-year-old woman. 
The pregnancy was complicated by a septic 
hip joint of the mother during the third tri- 
mester. Soon after birth the neonate had 
pustular lesions on her face, A sepsis workup 
showed no evidence of infection. One week 
later, while receiving intravenous antibiotic 
treatment, the facial eruption worsened and 
a diaper rash appeared; S aureus coagulase 
positive grew from a small pustule of her 
skin. Acute otitis media developed, which 
required a more aggressive antibiotic treat- 
ment. Prophylactic oral antistaphyloccocal 
antibiotic therapy was continued. 

At the age of 4 months, her weight was 4.5 
kg (<5th percentile), her height was 58.5 em 
(10th percentile), and her head circumfer- 
ence was 41 cm (51st percentile). The skin 
was remarkable for an excoriated papular 
erythematous rash on her face, upper torso, 


% | 
IgE Bindingt | 
Anti-S 


Level, 


Patient pg/L* 


*The normal range is 1 to 24 yg/L. 
TThe normal binding is less than 10%. 








Patient 2. The appearance of facial papular — 
and pustular lesions. E 


and diaper area. She also had dull tympanic’ 
membrane of her right ear and enlarged cer- 7 
vical lymph nodes. Laboratory studies are 
shown in Table 1. Circulating T- and B-eell 
numbers were normal, i ; 
During the ensuing months the course of 
her disease was characterized by recurrent: 
otitis media and chronic skin eruption super- =>- 
infected with S aureus and C albicans, Ther- ~ 
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apy consisted of continuous antibiotics and 
topical treatment. Eosinophil eount at 11 
months of age was 0.16 of a leukocyte count of 
20.2 x 10°/L. Serial serum IgE levels and an- 
ti-S aureus IgE antibodies are summarized 
-in Table 2, 

_ Patient 4.—A white male neonate was 
_ the 3.3-kg product of a full-term pregnancy of 
a 20-year-old primigravida. Since birth he 
had a chronic papular rash on his face. He 
developed an eczematous dermatitis in the 
diaper area resistant to topical antifungal 
and corticosteroid therapy. In addition, he 
had recurrent bilateral external otitis. Lab- 
oratory findings at 1 year of age are shown in 
Table 1. 

At the age of 18 months, physical examina- 
tion showed height and weight in the 75th 
and 95th percentiles, respectively, for his 
age. He had bilateral purulent discharge 
from both ears, oral thrush, diffuse erythem- 
atous papular rash with excoriations over his 
face, neck, chest, back, and diaper area, and 
mild lymphadenopathy. 

Serial studies of serum IgE levels and an- 
ti-S aureus IgE antibodies are shown in Ta- 
ble 2. Complement level was normal 
(CH,,=110 hemolytic units). Skin tests for 
delayed-type hypersensitivity (performed 
toward tetanus, mumps, purified protein de- 
rivative, C albicans, and trichophyton) 
showed no reaction. Nitroblue tetrazolium 
test results were normal; chemotaxis was 
normal; isohemagglutinins were anti-A 1:32 
(blood group B +). Skin biopsy taken from an 
affected lesion of the chest showed focal infil- 
trates of histiocytes and eosinophils of the 
dermis, with extension to the dermal-epider- 
mal interface preserving the epidermis; elec- 
tron microscopy showed no evidence of Bir- 
“beck granules of the Langerhans cell type. 
Bone survey findings were normal, Sinus 
films revealed diffuse opacification of the 
maxillary, ethmoid, and sphenoid sinuses. 
_ Chest roentgenogram showed infiltrates in 
right middle lobe and the adjacent medial 
basilar segment of right lower lobe. He was 
-treated for his sinusitis and pneumonia. He 
< Jater developed skin abscesses and recurrent 
: sinusitis, although generally his skin condi- 
_-tion improved by local hygiene and long-term 
- use of antibiotics. 


COMMENT 


_ We have described four infants who 
demonstrated the characteristics of 
` HIE: recurrent S aureus infections 
- with a predisposition for pneumonia and 
< pneumatocele formation, subcutaneous 
abscesses, chronic dermatitis, external 
otitis, adenitis, markedly elevated IgE 
levels, and eosinophilia.*”" All infants 
manifested an early onset and persis- 
tent papulovesicular rash associated 
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with an exaggerated eosinophilia. Sub- 
sequently, they developed typical bac- 
terial infections and markedly increased 
serum IgE levels. Although the disease 
develops in early infancy and the clinical 
features have been previously re- 
ported,” in most of the cases the diagno- 
sis is delayed until childhood. The in- 
complete clinical picture for infants 
makes diagnosis difficult. Further- 
more, the laboratory findings, including 
serum IgE levels and anti-S aureus IgE 
antibodies, have not been well studied 
in young infants; our patients are infor- 
mative in that respect. 

Chronic pruritic dermatitis is a very 
common manifestation of the syn- 
drome.*” It is often referred to as an 
eczematoid rash. In our patients, the 
skin rash was their first clinical mani- 
festation of the disease and started 
shortly after birth. Buckley and Samp- 
son,” in a review of 21 patients, noted 
that most of their patients had a “histo- 
ry of pruritic dermatitis earlier in life.” 
Similar clinical findings have been men- 
tioned in other articles where the dis- 
ease was recognized later during child- 
hood.”* In our infants, the rash 
consisted of ill-defined papular and pru- 
ritic lesions with small superficial pus- 
tules and occasionally of superimposed 
crusted, infected plaques. It involved 
mainly the face, scalp, neck, and upper 
portion of the chest. The presence and 
severity of the dermatitis has recently 
been associated with elevated urinary 
histamine, degree of eosinophilia, and 
antistaphylococeal IgE antibodies.” 

The second noticeable feature of 
these infants is the striking level of 
eosinophilia Peripheral blood eosino- 
phils are known to be decreased at birth 
and during the immediate postnatal pe- 
riod.” The normal eosinophil count in 
children is approximately 0.24 x 10°/L 
(range, 0 to 0.74 x 10°/L).” In our fourth 
patient and in a review of 13 patients 
with HIE,’ all older individuals, the 
average number of eosinophils was 
0.8x107L (range, 0.44x10°/L to 
1.72 x 10°/L). Patients 1 and 2, younger 
infants, showed greater eosinophilia, 
with absolute eosinophil counts as high 
as 1.42x10°/L (6 weeks of age) and 
1.37 x 107/L (12 weeks of age), respec- 
tively. Patient 3 had a moderate level of 
eosinophilia. 7 

Additional findings of HIE include 


coarse facial features, usually including 
a broad nasal bridge, prominent nose, 
and irregularly proportioned cheeks 
and jaws as well as changes second- 
ary to C albicans infection.™®™ These 
manifestations were not present in our 
patients during their first months of life 
and usually developed later in the 
course of the disease. On the other 
hand, nonspecific findings, including 
anemia and hepatosplenomegaly, prob- 
ably reflecting a chronic inflammatory 
state, were part of their initial presenta- 
tion of symptoms. 

The IgE level as well as specific anti- 
staphylococcal IgE antibodies are two 
characteristic features of HIE*” and 
have not been extensively studied in 
young infants with the syndrome. In 
most normal infants, umbilical cord 
blood IgE levels are undetectable (<1.0 
ug/L). After birth, serum IgE levels 
rise, along with other immunoglobulins, 
with maximal values appearing be- 
tween the ages of 10 and 15 years.” The 
IgE level was elevated in our four pa- 
tients during their first year of life. Pa- 
tients 1 and 2 had their first measure- 
ment done at 6 to 7 weeks of age (163 and 
101 ug/L, respectively); for patients 3 
and 4, it was performed at 8 and 12 
months of age, respectively, and was 
720 and 3000 pg/L. In the literature 
there is also a report of a girl, born toa 
mother with HIE, who had an elevated 
umbilical cord blood IgE level of 173 
ug/L; she developed the disease during 
childhood.” Although diagnostic crite- 
ria in the past have used an IgE level at 
least 10 times greater than normal 
(>5000 pg/L),’ a child younger than 1 
year of age is unlikely to produce such 
high levels of this immunoglobulin. This 
is a finding that is also confirmed in 
infants from atopic families who further 
develop allergic diseases: 50% of infants 
have maintained serum IgE levels be- 
low 25 pg/L until 1 year of age.” In 
infants with HIE, IgE levels, although 
usually 10 times greater than normal for 
age, are still significantly low both in- 
absolute numbers and relative to values 
in later childhood; serum IgE level 
above 5000 ug/L should not be a requi- 
site in the newborn period. 

Elevated levels of circulating anti-S 
aureus IgE antibodies have been well 
documented in most patients with HIE. 
In the original report,’ anti-S aureus 
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gE antibodies were demonstrated in 
era of patients with HIE but were 
“not detected in patients with atopic skin 
< disease, parasitic infections, and chron- 
_ic¢ or acute staphylococcal infections and 
in normal individuals. This was con- 
firmed by Berger et al,‘ who also dem- 
onstrated there were specific anti-C al- 
bicans IgE antibodies, as did two other 
groups.™ They all demonstrated the 
specificity of anti-S aureus IgE anti- 
bodies for HIE when compared with 
other conditions associated with in- 
creased serum IgE levels with or with- 
out recurrent S aureus infections. A re- 
cent report of 69 patients with atopic 
dermatitis showed that most patients 
did not have detectable levels of IgE 
antibody to S aureus.” However, 
Abramson et al” and Walsh et al” re- 
ported increased anti-S aureus IgE 
antibodies in patients with atopic skin 
disease but not to the extent of the in- 
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crease in patients with HIE. In patients 
land 2, antistaphylococeal IgE antibod- 
ies were detected in the sera in the first 
6 months of life and were found only at 
around 12 months of age for patients 3 
and 4. This represents an earlier detec- 
tion of the anti-S aureus IgE antibody 
than reported by Dreskin and Gallin” in 
a young girl, where anti-S aureus IgE 
was first found at 2 years of age. The 
development of anti-S aureus IgE anti- 
bodies in infants is variable and seems 
related to the progression of the disease 
and the occurrence of severe staphylo- 
coccal infections, as it was demonstrat- 
ed in a group of patients with atopic 
dermatitis in whom there was a direct 
correlation between anti-S aureus IgE 
levels and S awreus counts in the anteri- 
or nares.” The presence of anti-S aur- 
eus IgE antibodies may serve as a con- 
firmatory test in infancy when the 
clinical picture of the syndrome as well 
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e Although viral croup is the most com- 
mon form of airway obstruction in chil- 
dren 6 months to 6 years of age, there is 
debate regarding medical care for the hos- 
pitalized patient. A complete review of the 
English-language literature from 1960 to 
1988 was performed, using both manual 
and Medline searches. Critical review 
shows that laryngotracheitis and spas- 
modic croup, previously emphasized in 
the literature as having distinct etiologies, 
most likely are two ends of a broad spec- 
trum in the clinical presentation of a single 
disease. Critical assessment of all pro- 
spective randomized double-blind place- 
bo-controlled trials reported during the 
study period shows that there is little in- 
formation on the use of humidified air or 
supplemental oxygen, that racemic epi- 
nephrine hydrochloride is of well-demon- 
strated efficacy, and that dexamethasone 
phosphate at a dose greater than 0.3 
mg/kg is effective in decreasing the length 
and severity of respiratory symptoms as- 
sociated with viral croup. 

(AJDC. 1989;143:1045-1049) 


iral croup is the most common form 
of airway obstruction in children. 6 
months to 6 years of age. From 1.5% to 
15% of children with croup who are seen 
in an outpatient setting require admis- 
sion to the hospital, accounting for ap- 
proximately 20 000 hospital admissions 
per year in the United States.'* During 
hospitalization, 1% to 5% of children 
with viral croup require intubation. "* 
Although croup is a common illness, 
there is no consensus about optimal 
medical management. Mist tents, oxy- 
gen, adrenal corticosteroids, and race- 
mie epinephrine hydrochloride are all 
commonly used treatments. The place 
and efficacy of these different modal- 
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Treatment of Croup 


A Critical Review 
Neil S. Skolnik, MD 


ities in the management of croup have 
been the subject of debate since the ear- 
ly 1960s.“ A review of the literature 
for the last 25 years reveals no single 
article that critically assesses the effica- 
cy of the various medical treatments of 
croup. The purpose of this article is to 
critically review and synthesize the 
complete body of English-language lit- 
erature on the medical treatment of 
croup and formulate a set of reeommen- 
dations to guide physicians in making 
treatment decisions for children with 
croup who require hospitalization. In 
addition, this article will briefly review 
the pathophysiological and clinical pre- 
sentations and differential diagnosis of 
croup as it relates to treatment deci- 
sions; more complete reviews of these 
areas are available elsewhere. >Y 


DATA IDENTIFICATION 


A complete review of the English- 
language literature on the treatment of 
croup was performed, first by a manual 
search covering 10 years (1978 to 1988) 
of the Index Medicus, then by review- 
ing all pertinent references from these 
articles for the years 1960 to 1988. To 
ensure completeness of the literature 
review, this was then checked against a 
Medline search. 


PATHOPHYSIOLOGIC FEATURES 


Croup, a syndrome of laryngeal ob- 
struction, is most commonly caused by a 
viral infection in the subglottic region of 
the larynx.’””” The most common virus- 
causing croup is parainfluenza virus 
type I. Other less common viral origins 
include parainfluenza virus types IT and 
III, influenza virus type A, respiratory 
syncytial virus, and the rhinovir- 
uses.'*"" When the subglottic region of 
the larynx, held rigidly within the ring 
of the cricoid cartilage, becomes in- 
fected, there is edema of the subglottic 
region, which leads to narrowing of the 


elevated white blood cell count, with. 
white blood cell counts in excess of- 


narrowing. On lateral neck roentgeno-— 
‘grams there may be a widening of th 






airway. Since the infant's larynx ist 
mally very narrow, a small decrease i 
the radius of the airway due to edema 
leads to a large decrease in the area 
available for air flow. This causes ob- 
struction of air flow, stridor, and short- : 
ness of breath. . 


CLINICAL PRESENTATION = 
AND DIFFERENTIAL DIAGNOSIS 


The mean age of children presenting 
with viral croup is approximately 18- 
months, with a range from 3 months to5 
years.’ Boys are affected more often 
than girls. There is seasonal occur- 
rence, with a dramatic increase in cases 
beginning in early autumn and continu- 
ing into the winter months.*” Croup is _ 
usually preceded by an upper respira- 
tory tract infection, and as the subglot- - 
tic region becomes involved, a charac- 
teristic “croupy” or barking cough. 
develops. As obstruction progresses, 
inspiratory stridor develops and be- 
comes associated with flaring of the- 
ala nasi, suprasternal retractions, and r 
intercostal retractions. : 

Physieal examination usually shows a 
child in minimal to severe respiratory . 
distress, with varying amounts of fever, 
dyspnea, inspiratory stridor, flaring of 
the ala nasi, intercostal and supraster-_ 
nal retractions, and a barking “seal 
like” cough. Lungs are usually clear to- 
auscultation, with transmitted upper 
airway sounds, though there may occa- 
sionally be mild wheezing. Laboratory 
examination reveals a normal or mildly. 








15 x 10°/L occurring in about 20% of pa- 
tients with croup." Posteroanterior 
roentgenograms of the neck classically - 
aa a narrowed subglottic region with 

a “steeple” sign indicative of subglottic. 







hypopharynx. Classic signs of croup. ap : 
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pear on the roentgenogram in only 40% 
to 50% of eases.*" 

The differential diagnosis of croup in- 
eludes a number of life-threatening ill- 
nesses, including epiglottitis, aspiration 
of a foreign body, and retropharyngeal 
abscesses. Other diseases to be consid- 
ered in the differential diagnosis are 
peritonsillar abscesses, bacterial tra- 
heitis, acquired or congenital sub- 
zlottic stenosis, infectious mononucleo- 
sis, paraquat poisoning, and laryngeal 
jiphtheria. Excellent reviews have 
seen written on the differentiation of 
oup from epiglottitis.’°"*" 


SPASMODIC CROUP VS 
LARYNGOTRACHEITIS 


The diagnosis of croup has tradition- 
ally included the distinction between 
spasmodic, or recurrent, croup (SC) and 
laryngotracheitis (LT). Some research- 
ers have felt that this distinction is im- 
portant because SC may improve rapid- 
ly with or without treatment."* Though 
the terms have existed for a long time, 
there is a paucity of literature to sup- 
port this distinction. The clinical dis- 
tinetion between SC and LT in the liter- 
ature is not clear. Spasmodic croup is 
deseribed as oceurring with or without a 
preceding upper respiratory tract infec- 
tion, occurring at night, being abrupt in 
onset, and being generally mild in its 
course. Laryngotracheitis is described 
as occurring after a preceding upper 
respiratory tract infection, occurring at 
night, having severity that worsens 
quite rapidly or over a period of hours, 
and being mild or severe. Both forms of 
croup occur in children of the same age 
group and are associated with the same 
respiratory viruses.” 7" 

“Some authors have suggested that 
SC differs from LT in that SC may be an 
allergic reaction to viral antigens rather 
than a true infection with the virus as in 
LT.” Two studies have been used to 
support this theory, and both have seri- 
ous flaws. In one, children who had a 
history of “recurrent croup” had a high- 
er incidence of allergy than children 
with a history of nonrecurrent croup 
when studied 9 years after their last 
admission to the hospital.” In the other, 
children older than 6 years of age, hospi- 
talized with recurrent croup during the 
previous 12 months, had significantly 
greater airway hyperreactivity to hista- 
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mine challenge than a group of healthy 
controls.” Both of these studies suggest 
that children who have an allergic pre- 
disposition may have more upper respi- 
ratory tract infections or more-severe 
upper respiratory tract infections, lead- 
ing to repeated hospitalization, but nei- 
ther convincingly shows a difference in 
the cause of SC from that of LT. 

Spasmodie croup and LT display a 
large overlap of symptoms, clinical pre- 
sentation, and viral origin. The patho- 
physiology of subglottic edema leading 
to upper airway obstruction is the same 
for the two entities.** No study has con- 
vincingly shown that the underlying 
causes differ, nor has any study been 
able to give good, reliable criteria to 
prospectively separate the two enti- 
ties." Laryngotracheitis and SC 
most likely are two ends of a broad spec- 
trum in the clinical presentation of a 
single disease. 


TREATMENT 


The most important aspects of the 
treatment of croup are arriving at the 
correct diagnosis, assessing the sever- 
ity of the disease, and providing careful 
observation for deterioration of the hos- 
pitalized patient. Once the diagnosis of 
viral croup has been made, therapeutic 
options include humidified air, oxygen 
therapy, racemic epinephrine, and cor- 
ticosteroids. All of the published studies 
on the treatment of croup have exam- 
ined a cohort of patients needing hospi- 
talization due to severe croup; there- 
fore, the recommendations that follow 
apply only to patients hospitalized with 
croup, and one must be cautious in gen- 
eralizing this information to the ambula- 
tory setting. 


Humidified Air and Oxygen 


Humidified air, with and without sup- 
plemental oxygen, is often provided by 
a mist tent as a routine part of treat- 
ment for any child hospitalized with 
croup. Inhalation of moist air in the 
treatment of croup has its roots in the 
late 19th century, when parents found 
that steam from tea kettles or hot tubs 
helped break the spasms of croup. This 
empiric observation led to the use of 
“croup kettles” in hospitals.” 

Humidified air presumably works 
through two mechanisms. It moistens 
secretions, making it easier for the child 


to bring them up, and it soothes in- 
flamed laryngeal mucosa, making the 
child feel more comfortable. This may 
diminish submucosal irritation by help- 
ing to decrease the amount of coughing. 
There are no data showing any effect of 
humid air on subglottic edema, the main 
pathophysiologic defect in croup. 

Two studies have looked at the effec- 
tiveness of moist air in the treatment of 
croup. One showed no improvement in 
total respiratory resistance when mea- 
sured before and after the administra- 
tion of 2 mL of nebulized sterile water in 
5 children.” The other assessed 16 con- 
secutive patients randomly assigned to 
receive no treatment other than obser- 
vation in a normal hospital environment 
(relative hurnidity, 48% to 52%) or 
treatment with a mist tent (relative hu- 
midity, 87% to 95%). Results showed no 
benefit of treatment in a mist tent over 
control when patients were assessed for 
12 hours.” 

Henry,” in an elegant commentary on 
the use of humidified air for croup, con- 
tends that the improvement seen when 
a child is held in its mother's arms near a 
steamy shower may be due as much to 
the “comfort and reassurance” that the 
child has in that environment as to the 
steam. He feels that without evidence to 
the contrary, separating a child from its 
parents to put it in a mist tent is more 
distressing to the child than it is helpful. 

The use of oxygen in croup is contro- 
versial. In one study that measured ar- 
terial blood gas values in children admit- 
ted to the hospital with the diagnosis of 
croup, 29 of 35 children were found to be 
hypoxemic.” In these individuals, hyp- 
oxemia more closely correlated with 
respiratory rate, and the degree of ob- 
served stridor was an unreliable indica- - 
tor of hypoxemia. There are a number of - 
possible causes for this observed hypox- 
emia: (1) direct infection of lung paren- 
chyma with parainfluenza virus, leading 


to impaired diffusion capacity in the 


lung; (2) ventilation/perfusion mis- 
match, secondary to direct infection of. 
lung parenchyma, and (3) pulmonary 
edema, secondary to the negative intra- 
thoracic pressure occurring during i in- 
spiratory airway obstruction.” There 
has been no controlled trial of the use of 
supplemental oxygen in croup, so there 
are no data on which to make a decision — 
for or against the use of oxygen in a. 
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Source, y No. of Patients 

Fogel et ai,° 14 
1982 

Gardner et al,” 20 
1973 

Taussig et al?’ 13 
1975 

Westley et al,” 20 
1978 

Kuusela and Vesidari,'’ 78 
1988 


Dose Method of Delivery 
0.25 mL of 2.25% racemic IPPB vs nebulizer 
epinephrine in 2 mL of NS 
0.5 mL of 2.25% racemic Nebulizer 
epinephrine in 3.5 mL of NS 
0.25 mL of 2.25% racemic IPPB 
epinephrine in 1.5-2.75 mt 
of NS, depending on weight 
0.5 mL of 2.25% racemic IPPB 
epinephrine in 3.5 mL of NS 
0.25 mL/5 kg of body weight of IPPB 


2.25% racemic epinephrine 
by nebulizer 


_ *NS indicates normal saline solution; IPPB, intermittent positive pressure breathing. 
tThe effect of epinephrine in the treatment of viral croup had a positive (plus sign) or negative (minus sign) outcome. 


clinical setting. Since it is difficult to 
achieve oxygen concentrations above 
40% in a mist tent, oxygen is unlikely to 
be of any detriment and may be of some 
theoretical advantage. 

In summary, there is no evidence that 
humidified air or supplemental oxygen 
is of benefit to children hospitalized with 
croup. Based on anecdotal evidence, it is 
- prudent to maintain reasonable humid- 
ity in the hospital room. This is easily 
and comfortably provided for by a por- 
table humidifier. Given the large 
amount of anecdotal evidence, it is not 
unreasonable to use a mist tent, with or 
without supplemental oxygen, as long 
as it is well tolerated by the child. 


Racemic Epinephrine 


Racemic epinephrine administered 
by a nebulizer, either with or without 
intermittent positive pressure breath- 
ing, has frequently been used since its 
introduction by Adair’ in 1971. Racemic 
epinephrine is believed to work via its a- 
adrenergic effects. «-Adrenergic¢ stimu- 
lation causes mucosal vasoconstriction, 
leading to decreased edema in the in- 
flamed subglottic region." 

Five prospective studies have evalu- 
ated the efficacy of racemic epinephrine 
in the treatment of croup (Table 1). All 
five were double-blind placebo-con- 
trolled trials that assessed drug effect 
through seoring systems of clinical vari- 
ables that reflect airway obstruction. 
The scoring systems assess level of con- 
sciousness, stridor, color, retractions, 
cyanosis, croupy cough, and dyspnea. 
Four of the five studies concluded that 
racemic epinephrine decreases airway 
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obstruction." The only study show- 
ing no effect of racemic epinephrine on 
airway obstruction failed to specify how 
long after administration of the medica- 
tion assessment of the patient was car- 
ried out.” As discussed below, it is pos- 
sible that a transient effect of racemic 
epinephrine could have been missed if 
patient assessment was carried out 
more than 1 to 2 hours after administra- 
tion of the medication. 

Three studies assessed the duration 
of effect of racemic epinephrine. These 
studies showed a significant decrease in 
airway obstruction when measured 
within 30 minutes of treatment. The de- 
gree of obstruction returned to baseline 
level or above by 2 hours after adminis- 
tration of the medication.” Treatment 
with racemic epinephrine appears to 
cause a rebound effect in some patients, 
with the degree of obstruction becom- 
ing greater 2 hours after treatment than 
it was before administration of the drug. 

In summary, the evidence from four 
of five clinical trials supports a strong 
effect of racemic epinephrine in de- 
creasing airway obstruction from 10 to 
30 minutes after administration. This 
effect wanes over time and disappears 
by 2 hours after administration, with 
rebound effects in some cases. Nebuliz- 
er rather than intermittent positive 
pressure breathing is recommended for 
administration of racemic epinephrine 
since there is no evidence showing inter- 
mittent positive pressure breathing to 
be superior to nebulization. In addition, 
nebulization is tolerated better and has 
less risk than intermittent positive 
pressure breathing.” 





Significant 


_ Duration of Had h 


Effectt fect 

+ 1 

0 

+ at 10 min, ag 
~ at2h 

+ at 10 and ai? 

30 min, 

~ -at2h 


+ 


Adrenal Corticosteroids —_ 

The efficacy of adrenal corticoste 
roids in the treatment of croup has bee 
debated since first introduced for crou 
in the early 1960s. Theoretically, cort 
costeroids may decrease subglottic ede- 
ma by suppressing the local inflamma- _ 
tory reaction, by shrinking lymphoid _ 
swelling, and by decreasing capillary — 
permeability.“ Twelve studies, from — 
1960 to 1988, have assessed the efficacy 
of adrenal corticosteroid use in viral 
croup. These studies have yielded con- 
flicting results (Table 2). Ss 

Tunnessen and Feinstein,” in an ana- 
lytical review of corticosteroid treat- _ 
ment of viral croup, have pointed ont 
major methodologic problems in studies _ 
reported through 1978. They concluded — 
that controversy over the efficacy of | 
corticosteroids in the treatment of 
croup arises from inadequacies in the | 


performance of three methodologic — 















strategies: (1) establishment of diagnos- 
tic criteria for croup, the main problem _ 
being the lack of separation of SC fror 
LT; (2) adequacy of corticosteroid dos 
age; and (3) choice of the outcome event 
Tunnessen and Feinstein defined an ad 
equate choice of outcome event to b 
“Relief in the severity of the obstructiv 
symptoms... represented by a reduc 
tion in the summation score for severit 
of signs and symptoms of croup, such a 
stridor, retractions, cyanosis, and puls 
and respiratory rates, rather tha 
changes in individual signs an 
symptoms.” 

An inadequate choice of outeom 
events seems to have been a seriot 
problem in the studies performed be 
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No. ‘of Patients 


Dexamethasone 


Decreased Length 





< Martensson et al, 288 
AEE ii 
 Novik, 208 
1960 
Sussman, 8 
<o 1864 
. — Eden and Larkin,» 47 
©. 1964 
-Eden et al,” 50 
1967 
<o Ross,” 263 
~ 1989 
o Skowron et al,” 200 
1966 
James, * 88 
1969 
Leipzig et al,” 30 
1979 
Muhiendah! et al,“ 349 
1982 
Koren et al,'* 78 
1983 
Kuusela and Vesidari,’’ 72 
1988 
Postma et al,'® 43 
1984 


_ *P indicates prospective; R, retrospective. 


Study Design* Phosphate Equivaientt 
pP Approximately 0.05-0.07 
mg/kg 
P <0.05 mg/kg 

p Calculated likely to be 
<0.1 mg/kg 

P 0.18 mg/kg 

P 0.1 mg/kg 

R <0.05 mg/kg 

P 0.4-0.5 mg/kg 

P 0.4-0.9 mg/kg 

P 0.3 mg/kg 

P 0.5 mg/kg 

P 0.6 mg/kg 

P 0.6 mg/kg 

R 0.5 mg/kg 


Corticosteroid Effect 


of Hosphal Stay 


~ Y 
$ Y 
+ N 
+ Y 
4 

+ Y 


tThe effect of corticosteroids in the treatment of viral croup had a positive (plus sign) or negative (minus sign) outcome or both (plus/minus sign). 


fore 1969. These same studies all also 
used inadequate doses of corticoste- 
roids.“ The distinction of SC from LT 
has been discussed extensively in the 
section above and, as outlined, is unlike- 
ly to have contributed to the conflicting 
results in different studies. The major 
methodologic strategy that has led to 
conflicting results among reported clini- 
eal trials is the use of differing doses of 
corticosteroids. 

< Six studies have used a dose of corti- 
costervids less than 0.2 mg/kg of dexa- 
methasone phosphate or its equiva- 
lent.“ While these studies do have 
methodologic flaws,” five of them 
showed that corticosteroids have no ef- 
fect on outcome (Table 2). 

_ Six studies have used a dose of corti- 
costeroids greater than 0.3 mg/kg of 
dexamethasone phosphate or its equiv- 
alent,” To assess the efficacy of 
icosteroid treatment, it is this 
roup of studies that is best examined. 
Each of these six studies was a prospec- 
tive randomized double-blind trial and, 
with one exception,” used well-defined 
clinical scoring systems, rating levels of 
stridor, retractions, tachycardia, dys- 
onea, cyanosis, and respiratory rate to 
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define outcome. Four of these six stud- 
ies showed a significant beneficial effect 
of corticosteroids when compared with 
placebo. °°” The two studies that did 
not report a significant beneficial effect. 
of an adequate dose of corticosteroids 
deserve further comment. 

The study by Skowron et al,” which 
concluded that corticosteroids provide 
no significant benefit in the treatment of 
croup, showed a strong trend in favor of 
a beneficial effect. Corticosteroids were 
shown to be significantly more effective 
than placebo in four of seven clinical 
parameters measured. In the other 
three parameters measured there was a 
strong trend, not reaching significance, 
in favor of corticostercid use. 

The only study that has used a dose of 
dexamethasone phosphate greater than 
0.3 mg/kg that does not support the ef- 
feetiveness of corticosteroids has two 
major methodologic deficiencies.” 
First, all patients enrolled in this trial 
were given chloral hydrate at a dose of 
75 mg/kg. The use of sedative medica- 


tion is not a usual or accepted mode of 
_ treatment for patients in respiratory 
distress, and it is not known how seda- 


tives affect outcome and evaluation of 


patients with croup. Second, respira- 
tory rate, measured for 6 hours, was the 
only parameter monitored to assess pa-. 
tient response. Respiratory rate is not 
as sensitive an indicator of upper airway 
obstruction as are the summation scores 
of respiratory distress that were used in 
the other six studies that used an ade- 
quate dose of eorticosteroids. In addi- 
tion, a dose of corticosteroids adminis- 
tered on admission does not reach 
maximum effeet until 6 hours later.” 
Most studies that have documented a 
response to corticosteroid administra- 


tion have shown that clinical status im- 


proves over a 12- to 24-hour period, > 
though the study by Kuusela and Vesi- — 
dari” showed a significant difference at 
6 hours after administration. 

In summary, four of six prospective n 
randomized trials using an ac fae 
dose of adrenal corticosteroids showed. a z 
statistically significant benefit of corti- - 
costeroids in deereasing the length and | 










severity of respiratory symptoms when — 





compared with placebo in the treatm nt 
of viral croup. One of the twe S 


did not show a significant difference . 


between corticosteroids and placebo — 


showed a strong trend in favor of a bene- ge 
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-ficial effect of corticosteroids. The only 
- study that did not show corticosteroids 
to be effective in croup had serious 
. methodologic flaws. 

Four prospective trials using an ade- 
quate dose of corticosteroids have as- 
sessed length of hospital stay. Three of 
these studies showed a decrease in 
length of stay for children treated with 
corticosteroids. "=" The efficacy of re- 
peated doses of corticosteroids has not 
been examined in any study. Since the 
adverse effect of a short course of corti- 
costeroids is very small” and no study 
of corticosteroid use in croup has report- 
-ed any adverse effects related to corti- 
costeroid use, it seems that the evidence 
-is overwhelmingly in favor of recom- 
mending intramuscular administration 
of dexamethasone phosphate in a dose of 
0.6 mg/kg to be given on admission to 
any child admitted to the hospital with a 
diagnosis of viral croup. This is consis- 
tent with a recent meta-analysis of ran- 
domized trials assessing the use of corti- 
eosteroids in viral croup.” 


Antibiotics 


Viruses are the causative agent in 
most cases of infectious croup.'*"” Once 
a careful diagnostic workup is com- 
pleted and causes other than viral 
croup, including epigilottitis, bacterial 
tracheitis, and retropharyngeal ab- 
scess, are ruled out, there is no evidence 
that antibiotics are of any benefit in the 
treatment of viral croup; nonetheless, 
= antibiotics continue to be used. In a ret- 
~ rospective chart review preformed in 
North Carolina from 1977 to 1981, 58% 
of patients admitted with a diagnosis of 
croup received antibiotics, usually am- 
picillin sodium.” 

In the absence of other aspects of the 
clinical picture that suggest a bacterial 
process, there is no reason to use antibi- 
otics in the treatment of hospitalized 
patients with infectious croup. 


CONCLUSION 


A rational approach to the treatment 
of the child with severe croup requiring 
hospitalization is to use a combination of 
humidified air, racemic epinephrine, 
and adrenal corticosteroids, all given 
under careful observation. Humidified 
air, though not of proved benefit, may 
be provided by a mist tent, with or with- 
out oxygen, or by a humidifier placed in 
the child’s room. Racemic epinephrine, 
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administered by nebulizer in a dose of 
0.25 mL of 2.25% racemic epinephrine 
hydrochloride in 2 to 3 mL of normal 
saline solution, given on admission and 
then every 2 hours as needed, has well- 
established efficacy and can help to de- 
crease the degree of laryngeal obstruc- 
tion during the early hours of admission, 
before the corticosteroids have begun to 
take effect. Dexamethasone phosphate, 
0.6 mg/kg given intramuscularly on ad- 
mission, is well supported in the litera- 
ture to be effective in the treatment of 
obstructive airway symptoms due to 
croup, and there is some suggestion that 
it may decrease length of hospital stay. 


The author gives special thanks to Howard Ra- 
binowitz, MD, and Richard Brown, MD, for their 
encouragement and critical thoughts at varying 
stages during the preparation of the manuscript. 
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Irs called talking. If your older patients don't 
ask you about the prescriptions they've been 
given, make it a point to tell them what they 
need to know. Make sure they know the 
medicine’s name, how and when to take it, 
precautions, and possible side effects. En- 

: courage them to write down the information and 
mi ask you questions about things they don’t 
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A Meta-analysis of Clinical Trials 


Peter L. Havens, MD, MS; Karen J. Wendelberger, MD; George M. Hoffman, MD; 
Martha B. Lee, PhD; Michael J. Chusid, MD 


. © A meta-analysis of all nine available 
_ controlled trials of corticosteroids for ad- 
junctive therapy for bacterial meningitis 
owas performed. Risks of various out- 
-comes were assessed for control and 
: treatment groups from each study, and 
risk differences were determined. For 
each outcome a weighted average of the 
-. individual risk differences was calculated. 

The results show that corticosteroid ad- 
ministration did not reduce the risk of 
death or neurologic abnormality at hospi- 
tal discharge or follow-up examination. 
Based on statistically combined results of 
the three most recent trials, there is evi- 
dence that dexamethasone reduces the 
risk of bilateral moderate or more severe 
hearing loss (risk difference, ~ 9%; 95% 
confidence limits, — 15% and — 3%). How- 
ever, this may be true only for children 
with meningitis caused by Haemophilus 
influenzae type b. There are inadequate 
data in adults or in children with meningi- 
tis due to other organisms to demonstrate 
_ the benefit of dexamethasone administra- 
: Hon. Further study is necessary to fully 
assess the benefits and risks of cortico- 
steroids for adjunctive therapy for bac- 
terial meningitis. 

(AJDC. 1989;143:1051-1055) 


cute bacterial meningitis remains a 
potentially devastating illness. De- 
spite improvements in antimicrobial 
chemotherapy and supportive patient 
care, the case fatality rate remains 1% 
to 8%." The rate of serious neurologic 
sequelae is 10% to 30%,°" and the rate of 
hearing loss is 5% to 31%.""""" 
Corticosteroids have been employed 
as adjunctive treatment of bacterial 
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meningitis in the hope of reducing the 
rates of hearing loss and other neurolog- 
ic sequelae.” While results of one re- 
cently published study suggest that cor- 
ticosteroid therapy may reduce hearing 
loss following acute bacterial meningi- 
tis,” other studies have demonstrated 
no benefit””"*” or have suggested that 
in patients treated with corticosteroids, 
the outcome is worse than in control 
patients. °°” 

When there are multiple studies with 
conflicting results, therapeutic deci- 
sions can be difficult to make. Meta- 
analysis, “the statistical analysis of a 
collection of analytic results for the pur- 
pose of integrating the findings,”” of- 
fers useful techniques to approach this 
problem.“ We have used meta-analy- 
sis to evaluate the efficacy of corticoste- 
roids in acute bacterial meningitis by 
pooling the results of the available con- 
trolled clinical trials. 


MATERIALS AND METHODS 


To obtain reports of the use of corticoste- 
roids in treatment of acute bacterial meningi- 
tis, we performed a computer search of the 
English-language literature from 1966 
through 1988 using Medline. We also re- 
viewed the bibliographies of the articles ob- 
tained by the computer search as well as the 
bibliographies of reviews of the therapy for 
bacterial meningitis.” 

All studies were reviewed by all of us. Only 
randomized, concurrently controlled trials 
were included in the meta-analysis. Data 
were abstracted in a blind fashion by three of 
us (K.J.W., G.M.H., and M.J.C.), and dis- 
crepancies in evaluation were resolved by 
group consensus. Data regarding the follow- 
ing end points were sought from each study: 
death, definite neurologic abnormality at dis- 
charge and at follow-up examination, and 
hearing loss at follow-up examination. 

For each trial the risk of each specific out- 
come was calculated as the proportion of af- 
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fected individuals in treatment or control — 
groups. The risk difference (RD, risk in the | 
treatment group minus risk in the control 
group) was calculated for each outcome in | 
each study.” When RD is calculated in this _ 
fashion, a negative value suggests treatment 
benefit. Ninety-five percent confidence lim- 
its (CLs) were calculated for all propor- _ 
tions.” When the 95% CLs of the RD include __ 
0, no statistically significant difference 
exists. S 
The results of all the trials were cotnbined a 
by two different methods. First, for each — 
outcome the number affected and group to- 
tals were summed, and the RD was caleu- 
lated from that simple sum. In addition, the | 
RDs were combined using the method of _ 
DerSimonian and Laird” to give a “weighted _ 
average” RD and variance. This method — 
gives less weight to studies with larger vari- _ 
ances and to studies with RDs further from _ 
the mean of the others. Since only studies — 
with similar methods were combined, a test a 
for homogeneity of the RDs was not _ 
performed.” E 

We combined all reports with data avail- — 
able on each outcome. We also analyzed the _ 
subgroup of five studies that were performed _ 
primarily in children." ™" This separates _ 
the “pediatric studies” from three studies _ 
carried out primarily in adults" and | 
one study restricted to adults and children _ 
with meningitis caused by Streptococcus a 
pneumoniae.” ue 






RESULTS 


Fourteen reports of corticosteroi 
use in acute bacterial meningitis 4 
human subjects were found. Uncon 
trolled” "”" or aa glee à 
were excluded. One series” 
cluded because it duplicated a revidu 
report.“ One report” included results ¢ 
two different trials, each of which- 
considered separately. Not all report 
contained data regarding all of the en 
points of interest; these deficiencies 
reflected in the tables and figures. 
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Antibiotics Used, by Causative Agent 
(No. of Patients With Organism)’ 








Group 
a Age Assign- 
oo  — Source, y Range ment 
a Lepper and Spies,® Allages Alternate 
>16 y Random 
E -1959-1962 
3 DeLemos and Children Random 
Haggerty,“ >1 mo 
1960-1964 
Belsey et al,” Children Random 
1963-1964 
| Jensen et al, >i mo Date of birth 
1961-1965 (odd/even) 
Bademosi and >40y Random 
Osuntokun,”® 
1979 
Lebel et al Children Random 
(group 1), >2 mo 
1984-1985 
Lebel et al Children Random 
(group 2),** >2 mo 
1986-1987 
Lebel et al Children Random 
(group 3),* >3mo 
1987-1988 
Total 


Haemophilus Strepto- oo 
Doubie influenzae coccus Neisseria 
Placebo Blind Type b pneumoniae meningitidis Corticosteroid Dosage 

No No  Tetracyclineor Penicilin G,  Sulfonamide, Hydrocortisone, 2.5 mg/kg 
oxytetracycline, penicillin G tetracycline (49) per 24 h, 250 mg/d for- 
chloramphenicol and 5 d; corticotropin; 
(57) streptomycin 100 mg/d intramuscularly 

(23) on days 6 and 7 
Yes Yes Not applicable (0) Not stated (56) Not stated (9) Hydrocortisone, 300 mg on 
day 1, decreasing by 
50 mg daily over 6 d 

Yes Yes Chloramphenicol Sodium Sulfadiazine (16} | Methylprednisolone, 40 mg. 

(69) sulfadiazine, every 6h for 3d 
penicillin G 
(13) 

Yes Yes Chloramphenicol PenicillinG Penicillin G Dexamethasone, 1.2 mg/m? 
and sodium potassium potassium every 6 h for 4 d 
sulfadiazine and sodium and sodium 
(54) sulfadiazine Sulfadiazine (22) 

(6) 

No No  {0) Penicillin G (0) Hydrocortisone, 100 mg 
and intramuscularly; 
sulfadiazine prednisolone, 10 mg by 
(81) mouth 4 times per day 

for 7d 

No No (0) Penicillin G (0) Hydrocortisone, 100 mg 
and intravenously; 
sulfadiazine prednisolone, 60 mg/d by 
(52) mouth for 14.d 

Yes Yes Cefuroxime Cefuroxime Cefuroxime Dexamethasone, 
sodium (77) sodium (18) sodium (7) 0.6 mg/kg/day every 6 

hrs for 4d 

Yes Yes Ceftriaxone Ceftriaxone Ceftriaxone Dexamethasone, 0.6 mg/kg 
sodium (77) sodium (7) sodium (10) per day every 6 h for 4d 

Yes Yes Cefuroxime Cefuroxime Cefuroxime Dexamethasone, 0.6 mg/kg 
sodium (45) sodium (9) sodium (4) per day every 6 h for 4.d 

(379) (257) (117) 


*The sum (753 patients) is lower than the total number of patients in the studies because some patients had other organisms cultured or had sterile RON fluid. 


Table 1 shows the specifics of the nine 
‘linical trials that were included in the 
neta-analysis. "77m Assignment to 
reatment or control group was random 
nseven, by date of birth in one, and by 
uUternate patient in one. Six of the stud- 
es were blind and placebo-controlled. 
[he corticosteroid dosage used was 
rariable, as shown in Table 1. The low- 
S dosage given was equivalent to 2.5 
ng of hydrocortisone per kilogram 
laity"; ; the highest dosage was equiva- 
ent to 15 mg of hydrocortisone per kilo- 
rram daily.” The studies included a 
‘otal of 846 patients with meningitis: 379 
45%) with Haemophilus influenzae 
ype b, 257 (80%) with S pneumoniae, 
VW (14%) with Neisseria meningitidis, 
ind 93 (11%) with other, undetermined, 
w unstated causal agents. For the 470 
atients in the studies performed pri- 
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marily in children, the causative 
organisms were as follows: 322 (69%) 
with H influenzae type b, 45 (10%) with 
S pneumoniae, 59 (138%) with N menin- 
gitidis, and 44 (9%) with other, undeter- 
mined, or unstated organisms. 

The mortality rate was not changed 
by corticosteroid use. One study exclud- 
ed patients who died.” In the eight re- 
maining studies, the median case fatali- 
ty rate was 4.5% in the corticosteroid- 
treated group and 2% in the control 
group. The RD for death varied from 
— 16% to 18%. When the risk differ- 
ences from these eight studies were 
combined,” the weighted average RD 
was 0.9% (95% CLs, —2% and 4%). For 
the pediatric studies, the weighted av- 


erage RD was 0.1% (95% CLs, —3% and | 


3%). 
- The percentage of individuals with a 


definite neurologic abnormality evident 
at the time of hospital discharge was 
significantly decreased in. corticoste-_ 


roid-treated patients in one study | 


(RD=~—17%; 95% CLs, —32% and 
~2%)." Conversely, another study” 


demonstrated a statistically significant i. 


increase in patients with a definite neu- _ 
rologic abnormality in the ‘eorticoste- 
roid treatment group (RD = 10%; 95% 
CLs, 2% and 19%). Five studies*""" 


showed no statistically. significant. dif- Ae 
ference in neurologic status at hospital- ha 


discharge between treatment and con- i 


trol groups (range. of RDs, = 15% to - 
5%). For the seven studies with infor- 
mation available on neurologic « yutcome = 


at hospital discharge, the combined RD i 


was 0.2% (95% CLs, = 11% and. 12% 


Fig 1). For the five pediatric studies, ao 
the combined RD- was Oe Oe: CLs, ce 


sind E etal 





Study 
Lepper and Spies’: 


DeLemos and Haggerty” | 


Belsey et al” 

Jensen et al” 

Lebel et al (Group 1)” 
Lebel et al (Group 2)” 
Lebel et al (Group 3)” 
All Studies Combined* 


Pediatric Studies Combinedt | es 


-40 


-30 —20 


Favors 
Control 


~10 0 10 20 30 


Risk Difference, % (and 95% Confidence Limits) 





| Fig 1.—Risk of neurologic abnormality at hospital discharge. Asterisk indicates weighted 
~ combination of the risk differences for all the studies”’; dagger, weighted combination of the risk 


differences for data from the pediatric studies. 


Study 


DeLemos and Haggerty” 


Belsey et al” 


Lebel et al (Group 1)” 
Lebel et al (Group 2)” 
Lebel et al (Group 3)” 


Pediatric Studies Combined* 


~30 -20 


24,25.29,30 


j 


— ee 


Favors 
Control 


— 10 0 
Risk Difference, % (and 95% Confidence Limits) 





- Fig 2.—Risk of neurologic abnormality at follow-up examination. Asterisk indicates weighted 
combination of the risk differences.”' The only studies reporting on neurologic status at follow-up 


-examination were done with pediatric patients. 


-= ~ 20% and 1%). 

Information concerning definite neu- 
_ rologic abnormalities at a follow-up ex- 
amination at least 6 weeks after hospital 
discharge was available from five stud- 
ies, all of which were carried out in pedi- 
atric patients (Fig 2). One study” 
showed a statistically significant. detri- 
mental effect of corticosteroid treat- 
ment (RD=18%; 95% CLs 1%, and 
26%). Four trials”*” showed no statis- 
tically significant difference between 
the treatment and control groups. 
When all studies were combined, the 
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overall RD was — 3% (95% CLs, -11% 
and 5%). 

Auditory function was assessed in 
only three trials (Table 2).”” Hearing 
tests were generally done within 6 
weeks of hospital discharge, although 


the exact timing of the follow-up exami- — 
nations cannot be determined from the | 
published reports of two of the studies.” — 


One trial showed a significant decrease 


| should be reliably recorded.” The stud- 


- (by design), only six were placebo-cot 
in bilateral moderate or more severe 
hearing loss in the dexamethasone- — 
treated group (RD = — 16%; 95% CLs, — 
— 30% and —2%). The other two trials 















showed an effect in the sar 
that did not reach statistic 
cance,” When these three t 
combined, the result favors stero 
as the RD is —9% and the 95% CLs 
not include 0 ( — 15% and —3%). 
Complications of corticosteroid. ad- 
ministration were not reported in mo 
of the studies. There were three supe 
infections in the steroid group. in 
study.” Gastrointestinal tract blee 
of sufficient severity to require b 
transfusion developed in two poten 
who received corticosteroids.” One- 
dexamethasone-treated patient had ie 





positive cerebrospinal fluid cultures — 


after 10 days of antibiotic therapy.” =- 
COMMENT 


Based on our analysis, there arein- _ 
sufficient data to support the routine _ 
use of corticosteroids as adjunctive _ 
therapy for patients with bacterial men- _ 
ingitis. The risk of moderate or more _ 
severe bilateral hearing loss is lower in _ 
patients treated with dexamethasone, 
based on pooled results from the three | 
studies that assessed auditory acuity. _ 
However, combined results from nine | 
available trials show no benefit of corti- 
costeroid administration on risk of mor- | 
tality, neurologic abnormality at hospi- 
tal discharge, or neurologic abnormality _ 
at follow-up examination. These results 
do not change when separate analyses _ 
are done with data from studies per- _ 
formed only in children. a 

Meta-analysis can be a useful tech- a 
nique for combining results from multi- 
ple small studies with conflicting re- 
sults.“ Optimally, studies included — 
should be randomized, placebo-con-._ 
trolled, and double-blind. They should _ 
evaluate the same therapy in popula- 


tions that are similar in age, disease, — 


and disease severity. The same out-o. 
comes should be measured in similar 
fashion at similar follow-up times and 
















ies included in our meta-analysis do not 
meet all these criteria. The trials were 
carried out over 31 years, from 1958 
through 1988. While they all employed 
concurrently treated control patients 


trolled or double-blind. The corticoste- 
roid type and dosage were different in 
all but three of the studies. The antibiot- 
ie type and dosage were different in all 
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_ the cerebrospinal fluid when the menin- 
ges are inflamed, penetration becomes 
poorer as inflammation subsides.” 
Treatment with dexamethasone, which 













Risk, No. Affected/ 
Total in Group (%) 













£ *Therisk in the treatment group minus the risk in the control group equals the risk difference. When the 


95% confidence limits of the risk difference include 0, no statistically significant difference exists. 
-. {Cefuroxime sodium, 240 mg/kg per day, was used for antibiotic therapy. 


`: ¢Ceftriaxone sodium was used for antibiotic therapy. 


- §Cefuroxime sodium, 300 mg/kg per day, was used for antibiotic therapy. 
_. The risk difference was calculated for each study separately using the method of Fleiss.* 
<The risk difference was calculated for all the studies combined using the method of DerSimonian and 


Laird. 


of the studies. The populations studied 
differed in distribution of patient ages 
and causal agents. Outcome definitions 
were often not clearly stated, making it 
impossible to evaluate all the outcome 
variables of interest in many of the stud- 
ies. The time to follow-up evaluation 
was extremely variable. Since neuro- 
logic abnormalities may resolve with 
time,” this could have a significant im- 
pact on the results of the trials we 
pooled. 
~ To avoid some of the problems of com- 
bining data from studies carried out in 
different populations, we did separate 
analyses on data from five studies done 
primarily in children.“”"” Haemophi- 
lus influenzae type b was the cause of 
meningitis in 68% of cases in this group 
compared with 45% of cases overall and 
15% of cases in the remaining four stud- 
ies." There was no significant dif- 
ference in the results when this subset 
was analyzed separately from all the 
other studies. 
< The results of this overview suggest 
that corticosteroid administration de- 
creases the risk of hearing loss following 
bacterial meningitis. Three trials froma 
single institution assessed auditory acu- 
ity.” All three employed dexametha- 
sone as the therapeutic corticosteroid. 
One trial, using the antibiotic cefurox- 
ime-sodium at a dosage of 240 mg/kg per 
day for treatment of meningitis, showed 





ci -Klein JO, Feigin RD, McCracken GH. Report. 
of the task force on diagnosis and management of 
ee Pediatrics. 1986;78:955-982. 
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a significant reduction in hearing loss in 
the dexamethasone-treated group.” 
Another trial, using a higher dosage of 
cefuroxime sodium (300 mg/kg per day), 
showed no significant benefit from us- 
ing corticosteroids.” The third study, 
using ceftriaxone sodium, also did not 
show a statistically significant benefit 
from dexamethasone.” The major dif- 
ference in these studies is the incidence 
of moderate or more severe bilateral 
hearing loss in the placebo groups (Ta- 
ble 2), which varied from 21% in the 
lower-dosage cefuroxime trial” to 7% in 
the higher-dosage cefuroxime trial.” 
While the difference in these rates is 
not statistically significant (= 2.6, 
P= .11), arate of moderate or more se- 
vere bilateral hearing loss of 21% is 
higher than the 6% to 15% incidence 
found in most recent studies of hearing 
loss following acute bacterial meningi- 
tis." This suggests that antibiotic 
choice and dosage may be important 
factors in the development of hearing 
impairment following bacterial 
meningitis.” 

Delayed sterilization of the cerebro- 
spinal fluid may be a complication of 
corticosteroid use. In the one trial by 
Lebel and colleagues” that showed sig- 
nificant benefit from dexamethasone 
administration, cefuroxime was the 
antibiotic used to treat all patients. 
While cefuroxime penetrates well into 
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Cefuroxime versus ampicillin plus chloramphenicol 
in childhood bacterial meningitis: a multicenter ran- 


Weatiaen’  “Cararal Risk Difference, % reduces meningeal inflammation, may 

or Source, y Group Group (95% Confidence Limits)* result in decreased antimicrobial pene- 
Lebel et al (group 1),7* 1984-1985t 2/43 (5) 8/38 (21) -16 (~31, ~2) tration into the cerebrospinal fluid, with 
‘Lebel et al (group 2), 1986-1987¢ 1/49 (2) 5/46 (11) ~9 (~19, 1) failure to sterilize the cerebrospinal 
‘Lebet et al (group 3),>° 1987-1988§ 1/30 (3) 2/29 (7) -4 (-15, 8) fluid. One patient in this trial” had a 

: Total, 4/122 (3) 15/113 (13) “40 {=17, =3) positive cerebrospinal fluid culture 
Combined risk difference? -9 (~15, ~3) after 10 days of cefuroxime plus dexa- 


methasone therapy. This relapse rate is 
similar to the 0.8% rate reported in a 
series of 708 patients with Haemoph:- 
lus meningitis who did not receive cor- 
ticosteroids.” However, persistently 
positive cerebrospinal fluid cultures 
have been reported in other patients 
treated with dexamethasone and peni- 
cillin for pneumococcal meningitis.” If 
corticosteroids improve hearing at 
the expense of adequate antimicrobial 
treatment of the underlying disease, 
the potential benefits do not outweigh 
the risks. 

Other complications of corticosteroid 
use were poorly reported in most of the 
studies. Superinfection and gastroin- 
testinal tract bleeding are possible, ™” 
and it may be that patients treated with 
corticosteroids should also be treated 
with antacids, H2 blockers (cimetidine 
or ranitidine), or sucralfate to protect. 
against the possibility of serious gastro- 
intestinal tract bleeding. 

The findings of this meta-analysis do 
not support the routine use of cortico- 
steroids in patients with bacterial men- 
ingitis. There is preliminary evidence 
that use of dexamethasone may de- 
crease the incidence of hearing loss, but 
this is based on combined results of one 
positive and two negative studies done 
only in children. Seventy-seven percent 
of patients in those studies had meningi- 
tis caused by H influenzae type b. Gen- 
eralization to meningitis caused by oth- 
er organisms or to neonates and adults 
is not justifiable based on available data. 
If corticosteroids are used as adjunctive 
therapy to decrease the inflammation 
associated with bacterial meningitis, 
antibiotics with adequate cerebrospinal 
fluid penetration should be used to as- 
sure eradication of the infectious agent. 
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ymmetrical Thalamic Degeneration 
With Calcifications of Infancy 


Trancis J. DiMario, Jr, MD, Robert Clancy, MD 


-© We describe the clinical and radio- 
yraphic features of three premature 
infants with symmetric thalamic cal- 
sification recognized by computed tomo- 
jraphic scan on days 6, 12, and 49 of life 
and contrast our findings with those re- 
Jorted in the literature. These lesions fol- 
iow prepartum or intrapartum hypoxia- 
ischemia and are clinically distinguished 
oy prominent bulbar dysfunction, featur- 
ing weak or absent cry, poor feeding, and 
lacial weakness. Neonatal thalamic calci- 
lication in premature infants may serve as 
a radiological marker of an acute, short- 
lived hypoxic-ischemic event. The pres- 
ence of brain-stem dysfunction, particu- 
larly of lower cranial nerves in association 
with thalamic calcifications, constitutes a 
distinctive clinical-radiological entity and 
usually portends a poor outcome. The 
presence of these calcifications implies 
that injury was sustained to diencephalic 
and brain-stem structures at least 2 to 4 
weeks prior to their appearance on com- 
puted tomographic scan. 

 (AJDC. 1989;143:1056-1960) 


here are several patterns of brain 

injury that may follow hypoxia-isch- 
emia in the human newborn. Different 
pathophysiologic mechanisms have 
been proposed to explain the spatial to- 
pography of neuropathologic disease 
and its corresponding clinical corre- 
lates. 
~The rather distinctive clinical and 
pathological features of hypoxic-ischemic 
injury maximally involving the dienceph- 
alon and brain stem have been infre- 
quently reported.’* The radiological cor- 
relates of this pattern of central nervous 
K, Accepted for publication May 31, 1989. 
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system damage are even less well charac- 
terized, and premorbid identification of 
these calcifications by neuroimaging has 
been rare, =! Neuronal loss and calcifi- 
cation have been identified at autopsy 
within the thalamus and brain stem in 
only a few previously reported cases.” 
Similar lesions have been reported only 
once within the first week of life.” We 
describe three new cases of this rare but 
dramatic entity and contrast our patients 
with those deseribed in the literature. We 
emphasize the occasional presence of pre- 
partum-onset hypoxia-ischemia, the 
need for early computed tomographic 
(CT) imaging, the prominent and persis- 
tent clinical signs of bulbar dysfunction, 
and the uniformly poor neurologic 
prognosis. 


PATIENT REPORTS 


PATIENT i.—A female infant was born via 
spontaneous vaginal delivery at 35 weeks’ 
gestation after a pregnancy complicated by 
polyhydramnios. Apgar scores were 8 at ] 
minute and § at 5 minutes. She required no 
delivery room resuscitation. The birth 
weight was 2450 g (45th percentile) and her 
head circumference was 33 em (60th percen- 
tile). There were no dysmorphic features. 
From the time of birth she displayed little 
spontaneous activity and was not visually 
attentive. Brain-stem abnormalities were 
prominent. Eye movements were full and 
intermittent ocular bobbing was noted. She 
had svmmetric but reduced spontaneous fa- 
cial movements, There was a weak cry, mini- 
mal tongue movements with no fascicula- 
tions, and absent gag, suck, and swallow. 
She was mildly hypotonic and maintained a 
frop-legged posture. Deep tendon reflexes 
were brisk with several beats of ankle elonus 
bilaterally. No seizures or involuntary move- 
ments were observed. At 6 days of age, an 
electroencephalogram (EEG) was normal 
and a CT scan of the head revealed bilateral 
thalamic calcifications and a small right fron- 
tal subdural hematoma (Figure, top). Ex- 
amination at § weeks of age revealed a more 
vigilant infant with improved spontaneous 
movement. There was no visual fixation. Ex- 
traocular movements were full with a diver- 


gent gaze in primary position. The infant 
continually drooled. Absent gag, suck, and 
swallow persisted, necessitating nasogastric 
gavage feedings. She gradually assumed an 
arched truneal posture with increased exten- 
sor tone of all extremities and subsequently 
developed seizures requiring long-term anti- 
convulsant therapy. She remains severely 
impaired neurologically at 30 months of age 
with spastic quadriparesis, failure to thrive, 
and marked global delay with motor and 
mental development below a 3-month level. 

PATIENT 2,—A female infant, the 2280-g 
(60th percentile) product of an uneempli- 
cated 33-week gestation, was born via vagi- 
nal delivery in breech presentation, Apgar 
scores were 2 at 1 minute and 5 at 5 minutes. 
She was severely depressed at birth, requir- 
ing immediate intubation and resuscitation 
in the delivery room but was extubated with- 
in several hours. She required intravenous 
anticonvulsant therapy with phenobarbital 
sodium, phenytoin sodium, and paraldehyde 
for status epilepticus noted at 8 hours of life. 
Examination revealed a normocephalie (head 
circumference 31 em; 50th percentile) non- 
dysmorphic infant who had little spontane- 
ous movement. She was not alert and would 
not visually fixate, She had a very poor suck, 
no gag, and was diffusely hypotonic with an 
absent Moro’s reflex. An EEG obtained at 2 
days of age was extremely low voltage, 
evolved into a burst-suppression pattern by 4 
days of life, and displayed multifocal spikes 
and sharp-waves with diffuse slowing by day 
12 of life. A head CT sean then suggested 
brain-stem atrophy and revealed diffuse cal- 
cification in the thalami and brain stem (Fig- 
ure, center). She required nasogastric ga- 
vage feedings and ultimately a gastrostemy 
tube for nutrition. Subsequent ophthalmo- 
logic examination at 3 weeks of age revealed 
optic atrophy bilaterally. At age 6 months, 
she developed infantile spasms and a hyp- 
sarrhythmic EEG. At a 40-month follow-up — 
visit, she had microcephaly, severe spastic 
quadriparesis, and profound psychomotor 
retardation. | 

PATIENT 3.—A female infant was born af- 
ter 33 weeks’ gestation. The pregnancy was 
complicated by first-trimester maternal 
treatment of ulcerative colitis with sulfasala- 
zine and the identification by fetal ultrasound 
examination of a neck mass that suggested 
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Patient 1 (left) and patient 2 (center) 


bilateral thalamic calcifications (arrowheads) and hypodense parieto-occipital cortices. 


the presence of a cystic hygroma. An amnio- 
centesis was performed during the second 
trimester that revealed a normal karyotype. 
Follow-up serial fetal ultrasound examina- 
tions demonstrated complete resolution of 
the neck mass. The infant was born via cesar- 
ean section due to breech presentation, Ap- 
gar scores were 1 at 1 minute and 6 at 5 
minutes, The infant was briefly intubated in 
the delivery room but extubated prior to 
transfer to the nursery, Initial physical ex- 
amination showed a birth weight of 1300 g 
(third percentile) and head circumference of 
27 em (less than third percentile). She had a 
flat nasal bridge, micrognathia, mildly re- 
dundant nuchal skin, and a high arched pal- 
ate. She did not ery or suck and was hypoton- 
ic. She developed episodes of apnea and mild 
respiratory distress requiring reintubation 
by 6 hours of life. Subsequent evaluation in- 
cluded a normal head ultrasound examina- 
tion, a normal chest roentgenogram, and 
negative elevations in antibody titers to 
toxoplasmosis, rubella, cytomegalovirus, or 
herpes virus. The infant continued to require 
mechanical ventilation secondary to recur- 
rent apneic episodes and was transferred to 
our facility for further evaluation at 7 weeks 
of age. 

Physical examination then revealed a 
weight of 2.3 kg and head cireumference of 
31.2 em. She was mildly dysmorphic as de- 
tailed above. Her head shape was dolichoce- 
phalic, and she remained in an opisthotonic 
posture with retrocollis. She was alert, with 
spontaneous eye opening and visual fixation. 
There was a paucity of spontaneous body 
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. Noncontrast computed tomographic scan of the head, axial view. Note bilateral 
thalamic calcifications (arrows). Patient 3 (right). Noncontrast coraputed tomographic scan of the head, axial view. Note 


movement with no behavioral manifestations 
of crying following noxious stimulation, Ex- 
traocular movements, fundi, and pupillary 
light reactions were normal. She manifested 
a facial diparesis, worse on the left side. 
There was no suck, gag, or palatal move- 
ment. Bilateral vocal cord paralysis was 
noted by direct laryngoseopy. The tongue 
displayed hemiatrophy of the left side and 
abundant fasciculations. She was hypertonic 
with diffusely brisk deep tendon reflexes. 
She withdrew from a pinprick to all four ex- 
tremities. A head CT scan revealed bilateral 
thalamic calcifications, hypodensities in the 
parieto-oceipital junctions bilaterally, and 
prominence of the cerebrospinal fluid spaces 
in the posterior fossa (Figure, bottom). An 
EEG was mildly abnormal due to increased 
background discontinuity and excessive tem- 
poral sharp transients. She subsequently re- 
quired a tracheostomy to receive continuous 
positive-pressure mechanical ventilations 
and a nasogastric gavage tube for feeding. 


COMMENT 


There are four principal brain lesions 
that may occur in premature infants: 
matrix-zone hemorrhage, periventricu- 
lar leakomalacia, white-matter gliosis, 
and necrosis of the thalamus with or 
without involvement of the basal gan- 
glia and brain stem. “" The characteris- 
tics of brain injury seen in full-term in- 
fants include diffuse corticoneuronal 
injury, parasagittal “watershed” infarc- 
tions, and subcortical keukomalacia. The 
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pathogenesis of these specific varieties 
of brain injury reflects different. pat- 
terns of impaired cerebral perfusion 
with relative involvement or sparing of 
specific brain regions.” This regional 
disease has characteristic clinical corre- 
lates in both the neonatal period and 
later life. 

A review of the literature’ reveals 
only eight previous studies concerning 
12 infants who had clinical neurologie 
evidence of brain-stern injury and 
pathological evidence of mineralization 
of the thalami (Table). Computed tomo- 
graphic scan results were available in 
only four of these, with abnormal find- 
ings in two. 

Thalamic and brain-stem injury mani- 
fest as prominent bulbar dysfunction 
out of proportion to the patient’s impair- 
ment of consciousness. Most often rec- 
ognized are disordered sucking and 
swallowing, crying, glossoparesis, and 
oculomotor difficulties. Although men- _ 
tal status may be depressed initially, — 
the abnormal bulbar signs persist de- — 
spite the return of normal vigilance. 
Late sequelae include spastic quadri- — 
paresis, hypotonia, movement disor- 
ders, mental retardation, and seizures. _ 
Similar observations were made in our _ 
patients. Despite mild requirements for ~~ 
resuscitation at birth, each displayed ` 
profound brain-stem dysfunction. Ab- 
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Prenatal 
Patient Birth History 


1 Polyhydramnios 




















2 Polyhydramnios 





Lea) 


Uncomplicated 


| Norman? 19721 NS 


2 Maternal 
salicylate 
overdose: 
breech 


3 Polyhydramnios 


| Ambler and 1 Uncomplicated 


O'Neil,? 1975 
Abuelo et al,‘ 1 (Same case as 
=. 4981 Ambler and 
O’Neil; see 
above) 


2 Uncomplicated 







| Wison o et al,’ 1 Uncornplicated 
E until loss of 
variability on 
fetal 
monitoring; 
thick 
meconium 













it gag, been stick, and weak cry in 
-eoncert with oculomotor abnormalities _ 
cand hypotonia summarize their charac- - 
teristic findings. ‘One patient also devel- 
oped status epilepticus within the first 
several hours of life, which suggests a 


Age 


Term 


Term 


Term 


Term 


34 wk 


34 wk, low 
forceps 


42 wk 


Term 


36 wk 


: 1058 Sent 143, September 1989 


Gestational 





Apgar Scores, 
1 min/5 min 


NS 


NS 


NS 


NS 


1/NS 


NS 


2/8 


6/6 


more global hypoxic-ischemic event in- 
volving the cortex. Long-term follow- 
-up is available in two of these patients. 
Each suffers from severe residual neu- 
-rologie impairment. 
The clinical history and time of detec- 





Apneic at = 


Cried but flaccid à arid no 


required 
intubation; hypotonic with 
hyperreflexia; no suck or 
swallow; NG fed; died at 6 
mo. 






spontaneous movement at 
birth; developed 
opisthotonos, seizures, and 
apnea; no suck or swallow; 
NG fed; died at 15 mo 


Birth history. NS “no suck or 
swallow; NG fed; died at 16 
mo 





intubated at birth; NG fed: at 1 ND 
mo: poor suck, eyes turned 
downward; opisthotonic, 
spastic; developed seizures 
and died of aspiration 
pneumonia at 6 wk 


Stridor at birth, intubated; ND 
comatose with eyes deviated 
to right; no suck, grasp or 
Moro’s reflex; flaccid and 
arefiexic with ankie clonus; 
died at 1 wk 


Flaccid, stridorous; intubated, ND 
fixed and dilated pupils, with 
clonus of the left leg; died at 
8d 


Apneic at birth: developed ND. 
opisthotonos and hypertonia 
by 2 h of age; no suck; NG 
fed; episodic apnea and 
bradycardia; died at 3 wk 







“fossilized” neurons Je 


Patchy neuronal loss 
with encrusted 
neurons.and © 
hypertrophied _ 
astrocytes in the: : 
thalamus and ~~ = 
reticular formation of 
medulla and pons - 

Extensive neuronal 
loss, encrustation of 
neurons, and: 
hypertrophied 
astrocytes in. 
thalamus and. s 
bilateral reticular... F 
formation from rostral} 
medulla to midbrain. 

Neuronal- loss, - 
encrusted neurons; = 
and pronounced 
increase of glia- 
bilaterally of reticular | 
formation, entire brain | 
stem, and thalamus l 


: Severe thalamic cell 


loss and astrogliosis - 
with cytoplasmic. — 
 Palophonios: 


Rigid with flexed arms and -CT scan 1 of head at Microgyria with major cee ce 


scissoring legs; oaa at 10 10 d and skull neuronal loss and — 
d with development of .. roentgenogram gliosis in thalamus 
seizures; died at 2: mo : . were normal and white matter; poe 
oR mineral concretions ino ; 
; thethalamus = oco p 
intubated at birth; pinpoint - CT scan ot head at Prominent henson loss 7 
pupils; no spontaneous eye 4d was normal with mineralization — 
movements, gag, suck, or - oN, and gliosis of 
grimace: areflexic and — thalamus and sf. 
flaccid; seizures at 8 h; died multiple cranial nerve a 
atid ‘nuclei ~ = 
(cont) J 








tion of thalamic and brain-stem caleifi- 
cation by cT scan may. hell da i 


an infant with e vidence of : intrapartum — 
asphyxia whose CT sean at 4 days of life — 
was normal but: whose autopsy at 16 7 
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; Prenatal 
Patient Birth History 
2 suli 
‘dependent 
diabetes 
meilitus 


Gestational 
Age 
36 wk 


Apgar Scores, 


SINS 


8 —_ Uncomplicated; “moribund” 


cS 


32 wk 











| Parisietals 1 36 weeks 


1985 


Arrested 
premature 
labor at 32 wk; 
CS tor double- 
footiing breech 





Variable Term 1/1 
decelerations 1 

h prior to birth; 

sustained 

bradycardia for 

15 min prior to 

midforceps 


delivery 


Roland et al,’ 1 
1988 


S | ‘Present Series 1. Polyhydramnios 34 wk : 8/8 








2 Uncomplicated  36wk — 2/5 


breech delivery 


3 Maternal 33 wk 
treatment with 
sulfasalazine 

early first 

trimester; in 

utero cystic 

hygroma — 

resolved; CS 

for breech 


1/6 


= NG fed; developed 
hypertonicity, tongue. atrophy: . 
with fasciculations; and facial 


1 min/5 min Clinical Examination, Course ` 


Hypotenic with weak cry and 


facial diplegia; no suck, gag. 


palatal, or tongue 
movement, with tongue 
fasciculations; treated for 
hypoglycemia; died at 12 d 


intubated immediately: died at 


3h 


Apneic, hypertonic flexor 
posture; poor suck and 
swallow: NG fed: episodic 
apnea; died at 4 wk 


Pale, flaccid, and apneic at 
birth; required intubation and 
resuscitation; seizures at 1 
h; remained comatose with 
absent oculocephalic 
responses; no gag or suck; 
marked facial diplegia, 
bilateral ptosis, retrognathia, 
and tongue fasciculations; 
required gastrostomy; died at 
4mo 


At birth, hypotonic with 
decreased spontaneous 
activity; poor suck and 
swallow; NG fed; developed 
opisthotonos and 
hypertonicity with cortical 
blindness, recurrent 
seizures, and severe 
developmental delay 


Apneic and hypotonic at birth; 
required intubation and 
resuscitation at birth; 
developed seizures at 8h: 
required NG feedings for 
continued poor suck and — 
swallow; at 40 mo had _ 
microcephaly, quadriparesis, 
chronic seizure disorder, and 
severe developmental delay 


Apneic and hypotonic at birth 
with litle spontaneous 
activity; no suck or swallow; 


diplegia; required — 
ena: 


Neuroimage 
ND 












ND 


or scan at head. 
showed. bilateral” 
thalamic: 
densities 


CT's scan of head at Extensive od loss” 


5 d was normal: 
CT scan-of head 
at 14 d showed 
decreased 
attenuation, 
basal ganglia: 
CT scan of head 
at 30 d showed. 
dilatation of third 
ventricie, 
increased 
attenuation of 
tissue adjacent 
to third ventricle, 
and tissue loss 
in thalamus/ 
basal ganglia 


CT scan of head at 


5 d showed 
bilateral 
thalamic 
calcifications 


CT scan of head at 


12d showed 


calcification of 
bilateral thalami 


and upper | brain 
stem 


CT scan.of head at 


49 d showed. 
bilateral 


Ba thalamic. 


- calcifications 


7 and. ischemic 





parieto-occipital 
cortices i 


l TNS indicates. not stated specifically: NG, nasogastric gavage; ND, not Gone: Cr computed ESEESE and Cs, cesarean section, 


 AJDC—Vol 143, September 1989 





EE Degeneration—DiMario & Clancy 1 









gliosis of brain-stem_ 
tegmentum.. | 


and gliosis of a ee 
thalamus and brain | 
Stern; no 

hypervascularity i ine 
thalamus; dead 

encrusted neurons 
adjacent to fourth « 

veritricie and bee oe 
throughout both brain’ f 
stem and thalamus 


ND 


ND 





days demonstrated mineralization of di- 


encephalic and brain-stem. structure. 
Abuelo et al‘ described an infant with a 
normal 5-minute Apgar score with ri- 
gidity and scissoring of the legs noted 
immediately at birth. The CT sean at 
day 10 of life was normal, but significant 
neuronal loss with mineral deposition 
was present in the thalamus at autopsy 
2 months later. Roland et al’ described 
an asphyxiated infant born following 
significant intrapartum distress who 
was studied serially by head CT scan 
examinations. On the fifth postnatal day 
the CT sean was normal, but by the 14th 
postnatal day there was decreased at- 
tenuation of the basal ganglia. On day 30 
of life there was increased attenuation 
noted in these areas on CT scan as well 
as tissue loss in the thalamus and basal 
ganglia. Autopsy at 4 months demon- 
strated gliosis and encrusted neurons in 
this region without concommitant hy- 
pervascularity. These findings prompt- 
ed the authors to propose that the in- 
creased density seen on CT scan likely 
reflected reactive gliosis rather than 
capillary proliferation as has been pre- 
viously suggested.” Their observations 
suggest that the development of in- 
creased attenuation or calcification of 
the brain stem and diencephalon to a 
degree that can be identified by CT may 
take as long as 2 to 4 weeks after the 
initial insult. 

~The neuropathologic examination of 
prenatally acquired brain injury demon- 
strates many possible abnormalities: as- 
trocytic hypertrophy, microglia and 
macrophage infiltration, capillary pro- 
liferation, ferrugination, and cystic 
changes." Ferrugination describes 
the process by which necrotic cells be- 
come encrusted by mineral deposits. 
The intracellular deposit of iron and cal- 
‘cium salts occurs relatively late after 
cell death. At least 14 days are required 
before this response will be observed." 
‘The observation of brain mineralization 
demonstrated by CT or by neuropatho- 
logic examination are in good agree- 
ment and date the lesion as at least 2 
Weeks old. 
-Tn light of these previous studies and 
‘ours, we. propose that two clinical pat- 
terns emerge in infants with thalamic 
calcification. The first includes those 
who suffered prenatal injury, as evi- 
denced by polyhydramnios, breech pre- 
sentation, absence of overt labor com- 
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plications, spasticity at birth, tongue 


fasciculations, and the very early identi- 
fication of thalamic calcifications on CT 
scan. These infants constitute the ma- 
jority of patients. Their prenatal injury 
results in profound bulbar impairment, 
which renders the infant vulnerable for 
an “acute asphyxia” at birth. This oc- 
curs by virtue of an impaired respira- 
tory drive, diminished capacity to pro- 
tect the airway, and obstructive apnea 
secondary to weak pharyngeal muscula- 
ture. Collectively, these may cause low 
Apgar scores. In the immediate postde- 
livery period, the classic signs of acute 
hypoxic-ischemic encephalopathy may 
then be superimposed producing hypo- 
tonia, seizures, pupillary disturbances, 
and EEG abnormalities. Infants who do 
not sustain secondary perinatal asphyx- 
ia at birth are more likely to demon- 
strate clinical findings suggestive of a 
chronic central nervous system injury 
such as hypertonicity, rigidity, opistho- 
tonos, athetoid movements, or hyperac- 
tive gag reflex.” Abuelo et al’ and Parisi 
et al’ deseribed infants who typify this 
pattern of symmetrical thalamic calcifi- 
cation. They exhibited spasticity at 
birth in combination with bulbar dys- 
function and had severe bilateral tha- 
lamic neuronal loss with mineralization 
at autopsy. A CT sean revealed thalamic 
hyperdensities at 5 days of age." The 
clinical findings at birth of hypertonic- 
ity, contractures, micrognathia, and/or 
a high-arched palate in combination 
with significant brain-stem dysfunction 
suggest in utero injury. The presence of 
calcifications on CT sean. performed 
near the time of birth confirms the pre- 
natal onset of the lesions. 

The second and less common pattern 
of presentation includes those patients 
who had an uncomplicated prenatal 
course but who sustained significant in- 
trapartum difficulties. These infants 
have had no history of polyhydramnios 
and do not immediately manifest tongue 
fasciculations or other findings sugges- 
tive of chronic central nervous system 
injury. They experience late fetal dis- 
tress and appear acutely asphyxiated at 
birth. These infants progress through 
an evolving sequence of clinical manifes- 


tations usually seen in severe acute as- _ 


phyxia. However, as their mental sta- 
tus and activity improve, signs of bulbar 
dysfunction persist and dominate the 
clinical picture at first. Early CT scans 


do not reveal the thalamie calcifications, « 


although studies performed later do. 
Our patient 2 conforms to this group of 
patients. Similarly, Wilson et al’ de- 
scribe a patient who suffered well-docu- 
mented fetal and intrapartum distress. 
This infant appeared acutely asphyxiat- 
ed at birth and had a normal CT sean 
within the first week of life. However, 
by 16 days of age, autopsy revealed tha- 
lamic mineralization. 

Thus, the timing of the CT identifica- 
tion of thalamic calcification taken in 
context with the physical examination 
at birth and the clinical evolution there- 
after can help determine whether injury 
was likely to have been sustained prena- 
tally or during the immediate intrapar- 
tum period. 


The authors thank Linda Cella for typing the 
manuscript. 
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Fifty-Seven Cases in 10 Years 


William A. Bonadio, MD 


e A review was performed of the 57 
cases of Klebsiella pneumoniae bacter- 
emia that occurred in children at our insti- 
tution during a 10-year period. The rate of 
K pneumoniae bacteremia relative to all 
: blood cultures in which bacteria were iso- 
lated was 1.1%. Children younger than 12 
months of age accounted for 38 cases 
(67%). There were 8 children (14%) who 
were afebrile at the time bacteremia was 
documented; other presenting clinical 
features were generally indistinguishable 
from those that characterize pediatric 
bacteremia of more common causes. 
Fourteen children (25%) were receiving 
-broad-spectrum parenteral antibiotic 
therapy at the time bacteremia was docu- 
mented. In 53 patients (93%), an underly- 
ing condition predisposing to opportunis- 
tic infection was identified, the most 
common of which were lesions of the gas- 
trointestinal tract (56%), presence of an 
indwelling central venous catheter (35%), 
and neutropenia (25%). Klebsiella pneu- 
moniae was a constituent of polymicro- 
bial bacteremia in 15 patients (26%). The 
overall mortality rate associated with this 
infection was 20%, with over one half of all 
deaths occurring in infants who were afe- 
brile at the time bacteremia was docu- 
mented. Klebsiella pneumoniae bacter- 
emia is a relatively uncommon, serious 
infection that usually occurs in young 
. children with predisposing underlying 
conditions, and is associated with a sig- 
_ Nificant mortality rate. 

-< (AJDC. 1989;143:1061-1063) 


*lebsiella pneumoniae bacteremia is 

a relatively rare infectious disorder 

in children. I know of no previous survey 

_ that has been performed to characterize 

-cases of pediatric K pneumoniae bac- 
-~ teremia. 
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Klebsiella pneumoniae Bacteremia in Children 


This study reviewed all cases of pedi- 
atric K pneumoniae bacteremia that oc- 
curred at our institution during a 10- 
year period to delineate the clinical 
features characterizing this infectious 
disorder. 


PATIENTS AND METHODS 


A review was performed of the medical 


records of all patients for whom the results of 


a blood culture were positive for K pneumon- 
iae at the Children’s Hospital of Wisconsin, 
Milwaukee, from 1979 to 1988. Nosocomial 
infection was one that occurred after 3 days 
of hospitalization.’ Antibiotie therapy was 
considered adequate if there was administra- 
tion of one or more antimicrobial agents with 
in vitro activity against the corresponding 
isolate. Deaths were considered to be con- 
tributed to by sepsis if they occurred while 
patients received treatment for bacteremia, 
unless clear clinical and pathologic data sug- 
gested otherwise. 


RESULTS 


During the study period, bacteria 
were isolated in a total of 5156 blood 
cultures; K pneumoniae accounted for 
60 isolates. In 57 of the 60 cases, the 
clinical course was consistent with sep- 
sis. Three other cases were considered 
to be contaminants. In each of these 
cases, a previously healthy child was 
discharged after outpatient evaluation 
for a febrile illness without receiving 
antibiotic therapy, and no patients re- 
quired reevaluation within the subse- 
quent 72-hour period. 

Of the 57 patients with K pneumoniae 
bacteremia, the range of ages was 2 
days to 19 years: 9 patients were youn- 
ger than 2 months of age, 29 patients 
were aged 2 to 12 months, 5 patients 
were aged 12 to 24 months, 6 patients 
were aged 2 to 5 years, and 8 patients 
were older than 5 years of age. There 


were 34 boys and 23 girls. The racial 
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‘distribution included 35 he 


was documented, 8 patients were afe- 
“brile and 2 patients were hypotensive . 


tients were receiving chemotherapy fo 
malignancy or were neutropenic, In li 
patients, K pneumoniae was a constitu 


these patients had an underlying lesio 











blacks, and 3 Hispanics. Bacteremi 
was classified as a nosocomially ac 

quired infection in 43 patients (16 pa- 
tients were receiving care in an inten- 
sive care unit). At the time bacteremia _ 













(requiring pressors). . 

In general, other presenting clinical . 
features associated with K pneumoniae - 
bacteremia were similar to those that _ 
characterize the more common causes of 
pediatric bacteremia. Of note was an 
otherwise healthy patient with asthma _ 
and acute bronchospasm who developed _ 
fever and roentgenographic evidence of _ 
bilateral perihilar pulmonary infiltrates _ 
after receiving parenteral corticoste- 
roid medication for 7 days, and had 3 
sequential blood cultures. performed _ 
during a 72-hour period with positive 
results for K pneumoniae, o 

Broad-spectrum combination paren- — 
teral antibiotic therapy was adminis- 
tered at the time nosocomial bacteremia 
was documented in 14 cases; in 12 of 
these cases, antibiotic therapy was ade- 
quate, and in 2 cases, the isolate was _ 
resistant to the regimen used. During _ 
the course of their illnesses, 8 patients 
(all with nosocomial infection) who were _ 
receiving adequate antibiotic therapy — 
that included an aminoglycoside t 
which the organism was susceptible had 
at least one blood culture obtained sub 
sequent to the initial positive cultur 
with results that were also positive fo 
K pneumoniae. In 7 of these cases, pa 
















ent of polymicrobial bacteremia; 8 0 


of the gastrointestinal tract. 
In the 57 cases, a total of 112 clinica 


Underlying Condition 






ort-gut syndrome 
Failure to thrive 
Cholangitis 
Bowel obstruction 
intra-abdominal abscess 
Peritonitis 
Hepatic failure 
Fistula 
Necrotizing enterocolitis 
Perirectal abscess 
indwelling central venous 
| catheter 
Neutropenia” 


mh h h ot GO OO CO OF CD 


RO 






monia 


Mechanical ventilation 4 
Asthma/corticosteroid 
_ therapy č 1 





“Acute lymphocytic 

teukemia 7 
Lymphoma 3 
Hepatoblastoma 1 





infection 
Obstruction 
Nephrotic syndrome 
Neonate/prematurity 
Congenital heart disease 
None identified 


* Absolute neutrophil count less than tx 10°/L. 


4 
4 
4 
5 
4 
4 


entities were identified that were con- 
sidered predisposing factors to opportu- 
nistic infection (Table). Of the 11 pa- 
tients who died, all had nosocomial 
bacteremia, 5 had polymicrobial bacter- 
emia (K pneumoniae combined with Ci- 
trobacter diversus, Escherichia coli and 
Enterobacter cloacae, E cloacae, en- 
terococcus and Staphylococcus epider- 
midis, Pseudomonas aeruginosa and E 
coli, and Staphylococcus aureus), and 6 
(all younger than 12 months of age) were 
afebrile at the time bacteremia was do- 
cumented. Autopsy was performed in 3 
patients, none of which revealed find- 
ings consistent with a specific cause of 
death other than sepsis. 


COMMENT 


.. Klebsiella pneumoniae is a gram- 
negative encapsulated bacillus of the 
family Enterobacteriaceae, found to 
colonize the gastrointestinal and respi- 
ratory tracts of hospitalized patients.’ 
Invasive infection is usually nosocom- 
ially acquired by the compromised host. 
This organism is one of the most com- 
mon causes of nosocomial bacteremia in 
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children,’ and following E coli is the 
second leading cause of all nosocomial 
gram-negative infections in both chil- 
dren’ and adults.” 

I know of no previous survey that has 
characterized pediatric cases of K pneu- 
moniae bacteremia. In this series, the 
majority of instances of this infection 
occurred in younger children, with two 
thirds of the patients younger than 12 
months of age. Bacteremia due to this 
organism was a nosocomially acquired 
infection in 75% of the cases, similar to 
the 77%‘ and 84%’ rates of nosocomially 
acquired K pneumoniae bacteremia in 
adults. Approximately 25% of the chil- 
dren were receiving broad-spectrum 
antibiotic therapy at the time bacter- 
emia was documented, reinforcing the 
concept that antimicrobials may exert 
selective pressure on normal flora that 
favors colonization with this organism 
in hospitalized patients.” 

The overall mortality rate of 20% ob- 
served in this series is similar to the 
25% and 16%° mortality rates docu- 
mented in adults with K pneumoniae 
sepsis. Specifically, we found that afe- 
brile children younger than 12 months of 
age represented over one half of all 
deaths. Perhaps the inability to mount a 
fever by the compromised, young child 
with systemic infection is an index of 
inadequate host response and poor 
prognosis. 

Many of the characteristics of chil- 
dren with K pneumoniae bacteremia 
were uniquely different from those de- 
scribed in adult cases. The overall isola- 
tion rate of this organism by blood cul- 
ture was only 1.1% relative to all blood 
cultures in which bacteria were iso- 
lated, less than the 6.6% rate document- 
ed in adults.’ In 14% of the cases, the 
patients were afebrile at the time bac- 
teremia was documented. Although this 
is three times the rate of afebrile adults 
with K pneumoniae bacteremia previ- 
ously described,’ it is consistent with 
the rate of afebrile children with more 
common causes of pediatric bacter- 
emia.” Compared with the 22% rate of 
associated shock described in an adult 
series,* only 3.5% of the children experi- 
enced this complication. This lower rate 
may, in part, reflect the level of ongo- 
ing, in-hospital monitoring taking place 
for many children known to have serious 
underlying conditions when bacteremia 


developed, prompting early and aggres- 
sive treatment. | 

Almost all instances of K pneumoniae 
bacteremia were associated with at 
least one underlying condition consid- 
ered to be a predisposing factor for op- 
portunistic infection. In contrast to 
adult series in which the urinary, respi- 
ratory, and gastrointestinal tracts were 
the three most common sources of K 
pneumoniae bacteremia,*” we found 
that lesions of the gastrointestinal tract 
(56%), the presence of an indwelling 
central venous catheter (85%), and neu- 
tropenia (25%) were the predominating 
conditions in children; an underlying le- 
sion of the urinary tract was identified 
in only 16% of the pediatric cases. 

The association of the presence of in- 
dwelling central venous catheters with 
K pneumoniae bacteremia has been 
demonstrated in the adult literature.” 
There was a noted propensity for persis- 
tent bacteremia in those patients with 
underlying immunodeficiency states 
(neutropenia and chemotherapy admin- 
istered for malignancy), despite receiv- 
ing adequate antibiotic therapy. Also of 
note was an otherwise healthy child 
with asthma who developed nosocomial 
pneumonia and persistent K pneumon- 
iae bacteremia while receiving cortico- 
steroid medication. Administration of 
corticosteroids can be a predisposing 
factor for the development of gram-neg- 
ative sepsis in certain hosts"; one should 
be aware of this potential complication, 
even in otherwise healthy children with 
asthma when corticosteroid therapy is 
used. 

Klebsiella pneumoniae was a constit- 
uent of polymicrobial bacteremia in 26% 
of the cases, higher than the 12%" and 
16% rates of a polymicrobial cause ob- 
served in adult series of gram-negative- 
bacteremia. The most common predis- 
posing factor associated with polymi- 
crobial bacteremia was an underlying 
lesion of the gastrointestinal tract, a 
finding similar to that noted in a previ- 
ous report of pediatric polymicrobial 
bacteremia of diverse causes.” Polymi- 
crobial bacteremia in which K pneu- 
moniae was a constituent denoted a 
poor prognosis, with death occurring in — 
one third of the cases. Yet, this mortal- 
ity rate does not differ from that previ- 
ously deseribed in children with polymi- 
crobial bacteremia of diverse causes.” | 
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_arelatively uncommon but serious pedi- 
atric infection that usually occurs in 
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tality rate is associated with K pneu- 


moniae bacteremia, especially i in those 


patients who are afebrile or experience 
polymicrobial bacteremia. When K 


pneumoniae bacteremia occurs, a thor- 
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Fiberoptic Bronchoscopy in the Treatment 
of Intubated Neonates 


Brie s 


A study of the role of fiberoptic bron- 
Choscony in intubated neonates was con- 
ducted. The study aimed to ascertain the 
applicability of fiberoptic bronchoscopy 
for assessment of endotracheal tube tip 
position, and to assess the incidence and 
clinical significance of airway disease in 
unselected patients. Seventy examina- 
tions on 65 neonates were performed 
without interruption of mechanical venti- 
lation. The procedure was well tolerated in 
all cases. The accuracy of bronchoscopic 
measurement of endotracheal tube tip po- 
sition improved markedly with user expe- 
rience and reached a correlation of .96 
with a chest roentgenogram. Although 
the technique was safe and accurate, the 
need for available and skilled personnel 
may limit the applicability of this method 
for endotracheal tube tip position assess- 
ment. Significant airway disease requiring 
a change in treatment was found in 13 
patients (19%). This high incidence of sig- 
nificant but clinically unsuspected airway 
disease suggests that there should be 
more frequent consideration of diagnos- 
tic bronchoscopy in all sick intubated neo- 
nates who are at risk for airway disease. 
~- {AJDC. 1989;143:1064-1065) 


he development of ultrathin fiber- 

optic bronchoscopes has made rou- 
tine bronchoscopic examination of the 
neonatal airway a practical possibility. 
Although the available instruments are 
limited by a lack of distal angulation and 
by reduced image resolution, they offer 
the potential for routine bedside exami- 
nation of sick intubated neonates. 
BS Vigneswaran and Whitfield’ studied 
the use of a 1.8-mm fiberoptic broncho- 
scope (Olympus, Columbia, Md) for 
confirmation of endotracheal tube 
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(ETT) position in 20 intubated infants. 
They reported that the procedure was 
accurate and safe, noting only a small 
drop in transcutaneous Po, associated 
with both bronchoscopy and chest 
roentgenography. Airway disease was 
not reported in these neonates. Wood 
and Postma’ and Wood’ described an 
extensive experience with broncho- 
scopic examination of neonates for spe- 
cific indieations, such as airway steno- 
sis, plugging or compression, stridor, 
atelectasis, and difficult intubation. The 
ultrathin bronchoscope was found to 
have limited application because of the 
lack of distal angulation and occasional 
difficulty in identifying the carina with 
certainty. This problem was partially 
overcome in this study by alteration of 
head position combined with swiveling 
of the bronchoscope about its long axis; 
the slight angulation present in the 
bronchoscope facilitated directions into 
each of the major bronchi. Fan et al 
have described extensive experience 
with a 2.7-mm bronchoscope (Olym- 
pus), mostly in older infants. This in- 
strument has the advantage of a directa- 
ble tip but is limited by the absence of a 
suction channel. In addition, it will not 
pass an ETT smaller than 3.5 mm 

Thus, this study was conducted to as- 
sess the safety, accuracy, and applica- 
bility of fiberoptic bronchoscopy for 
routine determination of ETT position 
and for assessment of airway disease in 
an unselected group of sick intubated 
neonates. 


METHODS 


This study was approved by the Human 
Investigation Committee of the University 
of Rochester (NY) Medical Center. Neo- 
nates studied had been intubated or rein- 
tubated within the preceding hour, and each 
underwent both chest roentgenography and 
fiberoptic bronchoscopy. Neonates were se- 
lected at random for study when a bronchos- 


S. Shinweill, LRCP, MRCS; Rosemary D. Higgins, MD; Richard L. Auten, MD; Donald L. Shapiro, MD 


copist was available. The ETT-carina dis- 
tance on the roentgenogram was inde- 
pendently read by the neonatologist or neo- 
natology fellow on call. 

Bronchoscopy was performed by one of 
three individuals (E.S.S., R.D.H., or 
R.L.A). The bronehoscopes (Visicath, Mi- 
crovasive, Milford, Mass) employed were el- 
ther 1.3 or 2.0 mm in external diameter, 
depending on the size of the neonate. The 2- 
mm bronchoseope has 0.4- and 0.9-mm echan- 
nels: the 0.4-mm channel was used for oxy- 
gen, lavage, or clearing the viewing screen, 
and the 0.9-mm channel was used for suction- 
ing, usually requiring relatively high nega- 
tive pressure. The brenchoscope was intro- 
duced into the ETT via an elbow connector 
(Baxter-Airlife, McGaw Park, HD, which 
was specially adapted with a small hole to 
accommodate the bronchoscope and thus al- 
low for uninterrupted mechanical ventila- 
tion. The bronchoscope was advanced to the 
carina; the bronchoscopist placed a finger at 
the entry of the scope into the ventilator 
system and pulled back until the ETT tip 
came into view, The distance was measured 
and recorded. If the ETT was in the right 
main bronchus, this was diagnosed by the 
nature of bifurcation seen, and the ETT was 
then pulled back under direct vision until the 
carina was seen. The procedure was always 
performed with the head positioned as for the 
chest roentgenogram. A survey of the tra- 
chea and major bronchi to the lower lobe 
bifurcations was performed, and abnormali- 
ties were noted. As the bronchoscopes have 
no distal angulation, entry into the major- 
bronchi was obtained by manipulation of the 
infants head and swiveling the bronchoscope 
about its long axis. This was usually accom- 
plished without difficulty, although this skill — 
did appear to improve with investigator ex- : 
perience. During the procedure, the infants 
condition was followed with pulse oximetry 
or transcutaneous oxygen monitoring. No — 
changes were made in the infant's ventilator a 
settings or oxygen flow during. the ee : 
dure. _ 
Statistical - analysis” inchided correlation 
coefficients and analysis of significance — 
of bronchoscopic and roentgenographic — 
measurements. a 
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Examination Group 


Correlation coefficients between broncho- 
scopic and roentgenographic measure- 
ments. Data are summarized for seven 
groups of 10 examinations each. 


RESULTS 


Seventy examinations were per- 
` formed on 65 neonates. Mean gestation- 
al age was 32 weeks (range, 24 to 42 
weeks), and mean weight at time of 
examination was 1610+ 1054 g (range, 
540 to 4400 g). Age at time of examina- 
tion ranged from 30 minutes to 6 weeks. 

During the procedure, no ETTs were 
dislodged. No significant changes were 
noted in oxygen saturation as measured 
by pulse oximetry or arterial blood gas- 
es. No change in ventilator settings was 
required after the procedure. 

The correlation coefficient between 
the bronchoscopic and roentgenograph- 
ic measurements rose from .26 in the 
first group of 10 examinations to .96 in 
the final group of 10. The Figure shows 
the correlation coefficients for sequen- 
tial examinations; the slope of the graph 
-represents the “learning curve.” These 
‘data represent the combined experi- 
ence of three investigators, each of 
whom performed approximately one 
third of the studies. The learning curve 
for each of the investigators was similar 
and, thus, an individual investigator 
should achieve a correlation of .95 or 
greater after approximately 20 studies. 

Abnormal airway findings of clinical 
significance that had not been suspected 
prior to examination were found in 13 
examinations (19%). Clinical signi- 
ficance was defined as findings that 
altered the patient’s management, and 
these included such diagnoses as 
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tracheobronchomalacia in two term 
neonates, necrotizing tracheobronchitis 


in one extremely premature neonate, 


plugging of major airways with meconi- 
um and with mucus in two neonates 
each, and early hemorrhagic pulmonary 
edema in two neonates. Frothy hemor- 
rhagic secretions were noted in the 
airways in these cases long before they 
were seen in or suctioned from the ETT. 
Additional problems that related to 
ETT position included positioning 
above a stenotic region in one neonate, 
occlusion of the ETT orifice by the later- 
al tracheal wall in two neonates, and 
ruling out of suspected ETT occlusion in 
one neonate. Examples of the changes 
in clinical management included dis- 
lodging and suctioning meconium and 
mucus plugs with the bronchoscope, al- 
teration of ventilation strategy and ex- 
treme care to suction only to the end of 
the ETT in the neonate with necrotizing 
tracheobronchitis, and the use of in- 
creased positive end-expiratory pres- 
sure in hemorrhagic pulmonary edema. 
The results of these interventions pro- 
duced a dramatic improvement in the 
ventilatory status of one of the neonates 
with meconium plugging; more moder- 
ate improvements were seen in the oth- 
er neonates with plugged airways, with 
gradual improvement in the condition of 
the neonate with necrotizing tracheo- 
bronchitis and prompt resolution of the 
hemorrhagic pulmonary edema. 


COMMENT 


This study demonstrates that fiber- 
optic bronchoscopy is a safe and accu- 
rate method for assessment of ETT po- 
sition and has utility for the detection of 
significant airway disease that is unsus- 
pected on clinical grounds. Some prob- 
lems were encountered in the use of the 
bronchoseope, including difficulty di- 
recting the bronchoscope consistently 
and easily to the desired bronchus, a 
tendency for blurring of the screen with 
secretions, and inability to examine the 
upper lobe bronchi. One error in the 
early phase of the study was misdiagno- 
sis of the bifurcation of the right main 


combined with the relative ease of 
quiring a chest roentgenogram, 
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ductus bronchus for the main ci 
difference in incidence of prob 
noted between the two bronchose 
a ei 

Although the procedure is relati“ 
rapid (30 to 60 seconds per exami 
tion), it demands skilled personnel w 
may not be available i in all neonat 
tensive care unit settings. This 


limit the widespread applicability of 
procedure for assessing ETT pl 
ment. However, this method could 4 
tentially save many neonates from 1 
necessary repeated roentgen E: 
exposure. 

It is striking that such a high i in 
dence of clinically significant airwa: 
problems was found. To our knowledge 
there are no reported studies of the pro- 
spective use of routine bedside bron 
choscopy in all intubated neonates; such _ 
a study would appear to be indicated by | 
the above data. ae 

In summary, ultrathin fiberoptic 
bronchoscopy was found to be a useful 
diagnostic and therapeutic tool in the _ 
intubated neonate. Endotracheal tube _ 
position can be reliably confirmed by _ 
this method. An important application — 
of bronchoscopy may be for screening _ 
for airway disease in intubated — 
neonates. 


This work was supported by grant HL-36543 
from the National Heart, Lung, and Blood Insti- 
tute, Bethesda, Md, and by a grant from Strong. 
Memorial Hospital (Rochester, NY) Innovations pioc 
Patient Care Program. in 
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infant Sleep and Bedtime Cereal 
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-@ We studied whether feeding infants 
ice cereal before bedtime promotes their 
ileeping through the night. One hundred 
ix infants were randomly assigned to be- 
lin bedtime cereal feeding (1 tablespoon 
ver ounce in a bottle) at 5 weeks or at 4 
nonths of age. Caretakers recorded the 
nfant’s sleep from age 4 to 21 weeks for 
me 24-hour period per week. Sleeping 
hrough the night was defined as sieeping 
it least 8 consecutive hours, with the ma- 
ority of time being between the hours of 
nidnight and 6 am. The results were also 
eviewed changing the requirement from 
hours to 6 hours. There was no statisti- 
sally significant trend or a consistent ten- 
jency of one group to have a higher pro- 
yortion of sleepers than the other. 
fherefore, feeding infants rice cereal in 
he bottle before bedtime does not appear 
o make much difference in their sleeping 
hrough the night. 
(AJDC. 1989;143:1066-1068) 


[Folklore suggests that feeding infants 
- solids prior to bedtime increases the 
luration of uninterrupted sleep. This is 
somewhat documented in the litera- 
ure. In a survey of Nebraskan pediatri- 
‘ians and family practitioners, 40% of 
‘he respondents agreed that “one ad- 
vantage of adding solid food to the diet 
very early is that it helps baby sleep 
chrough the night.” Several poorly con- 
‘rolled, unrandomized studies suggest 
shat feeding infants solids helps them to 
sleep through the night.** Clinical prac- 
‘ice shows that many parents use this 
reasoning to introduce multiple solid 
foods to infants in the first few months 
of life. 


_ There i is also evidence to suggest that 
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feeding of solids prior to bedtime is not 
related to evening sleep patterns. Re- 
cently, an abstract of a randomized con- 
trolled clinical trial reported that cereal 
given before bedtime will not help an 
infant sleep through the night.’ Many 
poorly controlled, unrandomized stud- 
ies suggest that the introduction of solid 
food has no relationship to sleeping 
through the night. *™ 

The American Academy of Pediatrics 
Committee on Nutrition suggests that 
for theoretical reasons the introduction 
of solid foods should be delayed until an 
infant is 4 to 6 months old.” The theoret- 
ical reasons for withholding solid foods 
until this time include decreasing solute 
load placed on an immature kidney, 
avoiding overfeeding and force-feeding, 
and preventing allergic reaction second- 
ary to immature antigen processing. 
There are no proved adverse effects of 
early introduction of cereal into an in- 
fant diet. This study was designed to 
determine if infant rice cereal given be- 
fore bedtime will help an infant sleep 
through the night. 


SUBJECTS AND METHODS 
Subjects 


One hundred six newborns who had a birth 
weight of over 2.5 kg and were first seen for 
well-child care at The Cleveland (Ohio) Clinic 
Foundation Pediatric Primary Care Center 
before the age of 1 month were eligible for 
study. Four additional subjects enrolled in 
the study could not be included in the data 
analyses because their parents did not com- 
plete any cry/fuss diaries. The Pediatric Pri- 
mary Care Center provides health care to the 
children of employees of The Cleveland Clin- 
ic Foundation. Children were ineligible for 
study if they were without a consistent care- 
taker after 6 PM or had congenital anomalies 
or other illnesses that might significantly im- 
pair feeding. 


Procedures 


At either a prenatal or first well-child visit | 


before the age of 1 month, parents. were 
asked to give verbal informed consent for 


participation in a study of infant sleeping 
patterns. Children were randomly assigned 
to begin bedtime cereal feeding at 5 weeks of 
age (early group) or 4 months of age (late 
group). The parents in both groups were 
asked to feed their infants only rice cereal, 
breast milk, and/or formula until 5 months of 

age, . 

Beginning at 1 month of age, parents in 
both groups recorded their infants periods of 
crying and fussing each week from noon 
Tuesday through noon Wednesday on the 
parental diary of infant behavior devised by 
Barr et al,” an instrument previously vali- 
dated by 24-hour cry/fuss recordings. They 
were also asked to record periods of sleeping 
and quantity or length of feedings in bottle- 
fed and breast-fed infants. Infants received 
cereal-thickened feedings, one tablespoon 
per ounce of breast milk or formula, from a 
bottle between 6 PM and 9 pM only. The 
amount of cereal was recorded. At 4 months 
of age, infants in the second group had rice 
cereal introduced into their diets in an identi- 
eal manner. (Note that we do not routinely 
recommend feeding infants cereal ina bottle. 
However, we did not want to introduce in- 
fant reaction to spoon-feeding as an addition- 
al variable in the study.) Both groups of par- 
ents continued to record infant cry/fuss, 
feeding, and sleeping patterns until 5 months 
of age. 

The sample size was chosen to detect a 
success rate of 25% vs 50% at a significance 
level of 5%, with 80% power, assuming a 20% 
noncompletion rate of the study.” Success 


was defined as an infant sleeping 8 consecu- 


tive hours, with the majority of the sleeping 
between midnight and 6 AM. 

Randomization of subjects to the two feed- 
ing schedules was balanced after every 
fourth patient in each of the assignment risk 
strata, Randomization was accomplished by 
sealed envelopes generated for each risk | 
stratum by the Department of Biostatistics 
and Epidemiology. The strata were defined 
by birth weight (2.50 to 3.00 kg, 3.01 to 3.50 


kg, 3.51 to 4.00 kg, 4.01 kg or more) anda © 
mother’s intention to primarily breast-feed He 
or bottle-feed. Additional variables not in- 


eluded in the. randomization were maternal 


and paternal education (in years), race, num- 
ber of other children less than 5 years odin 
the household, household member working _ 
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| Early Cereal 
+ Late Cereal 





4 8 12 16 20 
Age, wk 

Fig 1.—Proportion of infants sleeping at 
least 6 consecutive hours, with the majority of 
the time between midnight. and 6 am. Early 
cereal represents the group given cereal at 5 
weeks of age; late cereal, the group given 
cereal at 4 months of age. 


an evening shift, amount of cereal eaten in 24 
hours, weight for height percentile, amount 
-of formula consumed per 24 hours, number of 

feedings per 24 hours, number of ery/fuss 

periods per 24 hours, and weight percentile. 

The major analysis consisted of a compari- 

son of the proportions of subjects sleeping 

through the night in the two groups. This 
comparison was reported specifically when 

the participants were 4, 8, 12, 16, and 20 

weeks of age. These weeks were chosen be- 

cause they represent roughly the first 5 

months of an infant's life and because there 

were no dramatic week-to-week variations in 
sleep data. (Weekly data are available on 
request. ) 

The x“ and Student's t tests were used to 
-explore whether the prognostic risk factors 
{birth weight, type of feeding, maternal edu- 
© cation level, etc) were in fact associated with 
evening sleeping at various times/ages 
throughout the study period.” 


RESULTS 


At baseline (4 weeks of age), the two 
feeding groups were comparable in par- 
ent’s intention to primarily breast-feed 

or bottle-feed (52.7% intended to 
breast-feed in the early group, 54.9% in 
the late group). They also had compara- 
ble birth weights, maternal and pater- 
nal levels of education, number of chil- 
dren under 5 years of age in the 
household, household members work- 
ing an evening shift, sex, race, and base- 
_ line sleeping patterns. 

The data were analyzed for a sleep 

requirement of both & and 6 consecutive 

hours. Sleeping through the night for 

both the 8- and 6-hour definitions was 
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Fig 2.—-Proportion of infants sleeping at 
least 8 consecutive hours, with the majority of 
the time between midnight and 6 am, Early 
cereal represents the group given cereal at 5 
weeks of age; late cereal, the group given 
cereal at 4 months of age. 


unrelated at weeks 4, 8, 12, 16, and 20 to 
the level of parental education, number 
of children in the household less than 5 
years of age, household members work- 
ing an evening shift, breast-feeding ver- 
sus bottle-feeding, birth weight, gen- 
der, and race. Infant sleep patterns 
were unrelated to the introduction of 
bedtime cereal in the bottle. 

The mean total sleep was 13.8 and 
14.2 hours for the early and late groups, 
respectively, at 4 weeks of age, and 13.8 
hours for both groups at 20 weeks of 
age. The means varied little during the 
time of the study (13.3 to 14.4 hours in 
the early group, 13.4 to 14.2 hours in the 
late group). 

The total mean number of sleeping 
periods diminished in a similar manner 
in both the early and late groups, re- 
spectively (7.2 and 7.4 at 4 weeks, 6.2 
and 6.3 at 8 weeks, 5.0 and 5.7 at 12 
weeks, 5.2 and 5.0 at 16 weeks, and 4.5 
and 5.8 at 20 weeks). 

The lengths of the first, second, and 
third longest duration of sleep were 
compared for the two groups. At 4 
weeks of age, the mean longest dura- 
tions of sleep for the early and late 
groups were 4.6 and 5.2 hours, respec- 
tively; this increased to 7.1 and 7.0 
hours, respectively, at 8 weeks; 8.5 and 
8.3 hours, respectively, at 12 weeks; 8.3 
and 8.8 hours, respectively, at 16 
weeks; and 8.9 and 8.6 hours, respec- 
tively, at 20 weeks. Note that while 
there is a steady increase in the duration 
of sleep with age, there is no clear differ- 
ence in sleep duration between the two 
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cereal groups during any week studied : 


part of a trend or consistent tendency it. : 


- this context. 










groups at any of the time points. 

For recording purposes, the 24 
clock was divided into four 6-he 
ments: noon to 6 PM, 6 PM to midnig 
midnight to 6 AM, and 6 AM to no 
Along with the length of the longe: 
duration of sleep, the time of day durin 
which the majority of this period 
curred was also recorded. In t 
groups the longest sleep period. 
eurred most often in the midnight 1 
AM time slot. This was true through 
the study period. At 4, 12, and í 
weeks, 69.0%, 71.1%, and 86. 29, rée- 
spectively, in the early cereal group and — 
70.4%, 69.0%, and 71.9%, respectively, 
in the late cereal group experienced the _ 
longest sleep duration between mid- 
night and 6 AM. o 

The proportion of infants sleeping at 
least 6 consecutive hours was 16.7% and 
20.5% in the early and late groups, re- 
spectively, at 4 weeks of age; 56.8% and n 
37.2%, respectively, at 8 weeks of age; _ 
60.5% and 57.1%, respectively, at 12 _ 
weeks of age; 56.4% and 58.8%, respec- 
tively, at 16 weeks of age; and 72.4% and __ 
62.5%, respectively, at 20 weeks of age _ 
(Fig 1). E 

When the requirement was increased _ 
from 6 to 8 consecutive hours of sleep, 
the proportions at 4 weeks (Fig 2) were. . 
2.4% and 13.6% in the early and late- 
groups, respectively. With the intro- 
duction of bedtime cereal at 5 weeks, 
2.0% of the early cereal group and 8.7% 
of the late cereal group met the criteria, _ 
At 8 weeks, the criteria were met by... 
22.9% and 25.6% of the infants; at 12- 
weeks, 50.0% and 38.1% of the infants; 
at 16 weeks, 46.2% and 47.1% of the 
infants; and at 20 weeks, 51.7% and — 
56.3% of the infants in the early and late- 
cereal groups, respectively. Although 
the proportion increased with age, — 
there were no statistically significant 
differences for either definition in the _ 
proportion of infants sleeping through 
the night between the early and late 


from age 4 to 21 weeks, except at age 7. 
weeks for the 8-hour definition. At age? 
weeks, 27.9% of the late-feeding group — 
and 8.5% of the early-feeding group 
(P<.05) slept through the night. Since 
this difference at 7 weeks of age was not 


must be reviewed and interpreted. in 





COMMENT | 

Our findings support previous studies 
uggesting that infants’ ability to sleep 
hrough the night is a developmental 
ind adaptive process that occurs re- 
rardless of the timing of introduction of 
real.” 
-Several uncontrolled unrandomized 
tudies have been done to study infant 
leep patterns.“ Data recorded in 
revious studies of infant sleep patterns 
ave primarily been done with unvali- 
lated instruments, with the exception 
£ Kleitman and Engelmann’s” use of 
ictogram recorders on cribs of infants. 
-armelee et al’ studied 46 infants during 
he first 16 weeks of life and found that a 
liurnal cycle was evident in the first 2 
veeks of life, becoming statistically sig- 
üficant by 8 weeks of age. Solid foods 
vere introduced in an uncontrolled 
nanner, and the time of their introduc- 
don was found not to correlate with in- 
rreased sleeping times. These findings 
ire consistent with our own. Beal 
states that of infants fed solids in the 
irst 4 weeks of life, 28% were already 
sleeping through one night feeding pri- 
wr to the introduction of solid foods. She 
selieves that the ability to sleep through 
‘he night is a stage reached in the sec- 
gnd month of life regardless of diet com- 
josition. Other articles support these 
indings.°""” 


SA Milton SE, Fox HM. Nebraska physicians’ 
ittitudes and practices in the field of infant feeding 
ind nutrition. J Am Diet Assoc. 1978;73:416-419. 

2. Glazier MM, Advantages of strained solids in 
he early months. J Pediatr. 1993:3:883-890, 

“8. Sackett WM. Use of solid foods early in infan- 
ty. GP. 1956;14:98-102. 7 
4. Wilkinson PW, Davies DP. When and why are 
rabies weaned? Br Med J; 1978;1:1682-1683. 

“& Keane V, Charney E; Straus J, Roberts K. 
3osolids help baby sleep through the night? AJDC. 
(988; 142:404-405. 

- 6 Gruwaldt E, Bates T, Guthrie D Jr. The onset 
if sleeping through the night in infaney. Pediatrics. 
960:26:667-668, 

CT Parmelee AH Jr, Wenner WH, Schulz HR. 
[nfant sleep patterns: from birth to 16 weeks of age. 
I Pediatr. 1964;65:576-582 








There are several uncontrolled, anec- 


dotal studies supporting the introduc- 


tion of solid foods to help infants sleep 
through the night. These include a 
study by Glazier’ who felt that infants 
fed solids had “fewer faulty habits, in- 
eluding sleeping difficulties.” Sackett’ 
designed a three-meal-a-day plan elimi- 
nating nighttime feedings. Wilkinson 
and Davies’ claimed to reach higher lev- 
els of contentment among infants re- 
ceiving solid foods. 

Previous studies have also compared 
sleeping patterns among breast-fed and 
bottle-fed infants.” The breast-fed in- 
fants continued to have frequent night- 
time wakings and fewer total hours of 
sleep per day during the first 2 years of 
life. This has also been noted by Keane 
et al.” In our study the infants were 
classified at the time of enrollment into 
breast-feeding or bottle-feeding groups 
based on the mother’s intention. The 
data based on this intention did not sup- 
port a difference in sleeping patterns for 
breast-fed and bottle-fed infants. This 
lack of difference may have been due to 
a difference in definitions of a breast-fed 
or bottle-fed infant. Perhaps enough 
mothers changed their predominant 
feeding method during the study to ob- 
scure differences in sleeping patterns 
between the two groups. Also, the spe- 
cific method of breast-feeding, tradi- 
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‘ional bea. 2t to 4 hats): vs LeLeche 
(every 1 hour or on demand) v was not — 
controlled for. The timing of feedings 
was left to the mother’s discretion. 

There was less variability for all infants 
in total time slept per day and in what 
segment of the day the longest sleep 


period occurred as the infants matured, 


whether they were fed cereal early or 
late, and whether they were breast-fed _ 
or bottle-fed. : 

The majority of infants in our study 
slept 6 consecutive hours at night by 12 
weeks of age and 8 consecutive hours at. 
night by 20 weeks of age. The timing of 
the introduction of cereal in the bedtime - 
bottle was not related to total hours of 
sleep, number of sleeping periods, long- 
est duration of sleep, or the time inter- 
val in which sleep occurred. In addition, 
no relationship was found between 
sleeping through the night and intro- 
duction of cereal at 5 weeks vs 4 months 
of age. The results of our study refute 
the practice of introducing bedtime ce- 
real in an infant’s bottle to promote 
sleeping through the night. 
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lefore prescribing, please consult the complete package circular. 


NDICATIONS AND USAGE: For active immunization of infants and children to age 7 years against 


liphtheria, tetanus and pertussis (whooping chough) simultaneously. DTP is recommended for 

imary immunization of infants and children up to 7 years of age. However, in instances where the 

lertussis vaccine component is contraindicated, or where the physician decides that pertussis 

‘accine is not to be administered, Diphtheria and Tetanus Toxoids Adsorbed (For Pediatric Use) 

hould be used. Immunization should be started at 6 weeks to 2 months of age and be completed 

“ONTRAINDICATIONS: Persons 7 years of age and older must NOT be immunized with Pertussis 

faccine. 

= Allergic hypersensitivity to any component of the vaccine. 

Fever of 40.5°C (05°F) or greater within 48 hours. 

Collapse or shock-like state (hypotonic-hyporesponsive episode} within 48 hours. 

|; Persisting, inconsolable crying lasting 3 hours or more or an unusual, high-pitched cry 
“occurring within 48 hours. 

i; Convulsion{s) with or without fever occurring within 7 days. 

i; Encephalopathy occurring within 7 days; this includes severe alterations in consciousness with 

generalized or local neurologic signs. 

The presence of neurologic condition characterized by changing developmental or neurologic 
indings, regardless of whether a definitive diagnosis has been made, is also considered an absolute 
‘ontrcindication to receipt of pertussis vaccine, becouse administration of DTP may coincide with 
ir possibly even aggravate manifestations of the disease. Such disorders include uncontrolled 
pilepsy, infantile spasms, and progressive encephalopathy. 

Use of this product is also contraindicated if the child hos a personal or family history of o 
eizure disorder. However, the ACIP does not accept family histories of convulsions or other central 
ervous system disorders as contraindications fo pertussis vaccination. 

IT iS ALSO A CONTRAINDICATION TO ADMINISTER DTP TO INDIVIDUALS KNOWN TO BE 
SENSITIVE TO THIMEROSAL. IN ANY CASE, EPINEPHRINE INJECTION (1:1000) MUST BE IMMEDI- 
ATELY AVAILABLE SHOULD AN ACUTE ANAPHYLACTIC REACTION OCCUR DUE TO ANY COMPO- 
NENT OF THE VACCINE. 

- Bective immunization procedures should be deferred during an outbreak of poliomyelitis. 


WARNINGS: This vaccine must NOT be used for immunizing persons 7 years of age and older. 

< IMMUNIZATION SHOULD BE DEFERRED DURING THE COURSE OF ANY ACUTE ILLNESS. THE 
JCCURRENCE OF ANY TYPE OF NEUROLOGICAL SYMPTOMS OR SIGNS, INCLUDING ONE OR MORE 
CONVULSIONS (SEIZURES) FOLLOWING ADMINISTRATION OF THIS PRODUCT IS AN ABSOLUTE 
CONTRAINDICATION TO FURTHER USE. USE OF THIS PRODUCT IS ALSO CONTRAINDICATED IF THE 
HILD- HAS A PERSONAL OR FAMILY HISTORY OF A SEIZURE DISORDER. 

: THE PRESENCE OF ANY EVOLVING OR CHANGING DISORDER AFFECTING THE CENTRAL NER- 
IOUS. SYSTEM IS A CONTRAINDICATION TO ADMINISTRATION OF DTP REGARDLESS OF WHETHER 
THE SUSPECTED NEUROLOGICAL DISORDER IS ASSOCIATED WITH OCCURRENCE OF SEIZURE 
ACTIVITY OF ANY TYPE. 

The administration of DTP to children with proven or suspected underlying neurological 
lisorders, must be decided on an individual basis. Please refer to ACIP recommendations for the 
ollowing categories of patients: 

I. rare pi researc ton suspected of having underlying neurologic disease. 

L Infants and children with neurologic events temporally associated with DTP. 

1. incompletely immunized chikiren with neurologic events occurring between doses. 

i; Infants and children with stable neurologic conditions. 

}. Children with resolved or corrected neurologic disorders. 

- -Immunosuppressive therapies, including irradiation, antimetabolites, alkylating agents, cytotoxic 
jrugs, and corticosteroids (used in greater than physiologic doses), may reduce the immune 
esponse to vaccines. Short-term (less than 2 weeks) corticosteroid therapy or intra-articulor, 
ursal, or tendon injections with corticosteroids should not be immunosuppressive. Although no 
specific studies with pertussis vaccine ore available, if immunosuppressive therapy will be 
liscontinued shortly, it would be reasonable to defer immunization until the patient hes been off 
herapy for one month, otherwise, the patient should be vaccinated while still on therapy. 
Persons receiving immunosuppressive therapy, a recent injection of immune globulin, or having 
an immunodeficiency disorder, may not generate an adequate immunologic response to the DTP 
roccine. 

“DTP should not be given to infants or children with any coagulation disorder that would 
sontraindicate intramuscular injection, unless the potential benefit clearly outweighs the risk of 
xdministration. 

~The simultaneous administration of DTP. oral polio virus vaccine (OPV), and/or measles-mumps- 
‘ubelin. vaccine (MMR) hos resulted in seroconversion rates and rates of side effects similar to 
those observed when the vaccines are administered separately. Please refer to ACIP 
Cor HONS, 








Spinephrine injection (1:1000) must be immediately available should an acute anaphylactic reaction 
accur due to any component of the vaccine, 

-Prior to an injection of any vaccine, all known precautions should be taken to prevent side 
“eactions. This includes a review of the patient's history with respect to possible sensitivity and any 
yrevious adverse reactions to the vaccine or similor vaccines (see CONTRAINDICATIONS), and a 
current knowledge of the literature concerning the use of the vaccine under consideration. 
Hil of vaccine should be vigorously shaken to ensure a proper suspension of the antigen 
and adjuvant. 

| Special care should be taken to ensure that the injection does not enter a blood vessel. 

SJA separate sterile syringe ond needle or o sterile disposable unit should be used for each 
individual patient to prevent transmission of hepatitis or other infectious agents from one person to 


(Diphtheria and Tetanus Toxoids 
and Pertussis Vaccine, Adsorbed, USP) 


ADVERSE REACTIONS 
Not all adverse events following administration of DTP are causally reloted to DTP vaccine. 

Adverse reactions which may be local and include pain, erythema, heat, edema and induration 
with or without tenderness, are common after the administration of vaccines containing diphtheria, 
tetanus, or pertussis antigens. Some data suggest that febrile reactions are more likely to occur in 
those who hove experienced such responses after prior doses, However, these observations were 
not noted by Barkin, R.M., et al. Occasionally, a nodule may be palpable at the injection site of 
adsorbed products for several weeks. Sterile abscesses at the site of injection have been reported. 
(6-10 per million doses). 

Mild systemic reactions, such as fever, drowsiness, fretfuiness, and anorexia, occur quite 
frequently. These reactions are significontly more common following DTP than following DT, are 
usually self-limited, and need no therapy other thon, perhaps, symptomatic treatment (e.g., 
antipyretics). Rash, allergic reactions, and respirctory difficulties, including apnea, have been 
observed. 

Moderate to severe systemic events, such as fever of 40.5°C (105°F) or higher, persistent, 
inconsolable crying lasting 3 hours or more, unusual high-pitched crying, collapse, or convulsions, 
occur relatively infrequently, More severe neurologic complications, such as a prolonged convulsion 
or an encephalopathy, occasionally fotol, have been reported to be associated with DTP 
administration. 

Approximate rates for adverse events following receipt of DTP vaccine (regardless of dose 
number in the series} are indicated in Tobie 1. 


TABLE 1. Adverse events occurring within 48 hours of DTP immunizations 


Local 
Reciness 1/3 doses 
Swelling 2/5 doses 
Pain 1/2 doses 
Mild/moderate systemic 
Fever > 38°C (100.4°F} 1/2 doses 
Drowsiness 1/3 doses 
Fretfulness 1/2 doses 
Vomiting V15 doses 
Anorexia 1/5 doses 
More serious systemic 
Persistent, inconsolable crying 
{duration 2:3 hours) 1/100 doses 
High-pitched, unusual cry 1/900 doses 
fever =40,5°C (2105F) 1/330 doses 
Collapse (hypotonic-hyporesponsive 
episode) 1/1,750 doses 
Convulsions 
(with or without fever) 1/1,750 doses 
Acute encephalopathyt 1/110,000 doses 
Permanent neurologic deficitt 1/310,000 doses 


*Number of adverse events per total number of doses regardless of dose number in DTP series. 
+Occurring within 7 days of DTP immunization. 

The frequency of local reactions ond fever following DTP vaccination is significantly higher with 
increasing numbers of doses of DTP. while other mild to moderate systemic reactions (e.g, 
fretiuiness, vomiting) are significantly less frequent. If local redness of 2.5 cm or greater occurs, the 
likelihood of recurrence after another DTP cose increases significantly, 

Although there are uncertainties in the reported studies, recent data suggest that infants and 
young children who have had previous convulsions (whether febrile or nonfebrile) are more likely to 
have seizures following DTP than those without such histories. 

Rarely, an anaphylactic reaction (i.e., hives, swelling of the mouth, difficulty breathing, hypoten- 
sion, or shock) has been reported ofter receiving preparctions containing diphtheria, tetanus, 
and/or pertussis antigens. 

Sudden infant death syndrome (SIDS) has occurred in infants following administration of DTP. A 
large case-control study of SIDS in the United States showed that receipt of DTP was not causally 
related to SIDS. It should be recognized that the first three primory immunizing doses of DTP ore 
usually administered to infants 2-6 months old ond that approximately 85% of SIDS cases occur at 
ages 1—6 months, with the peak incidence occurring at 6 weeks~4 months of age. By chance alone, 
some SIDS victims can be expected fo have recently received vaccine. 

Onset of infantile spasms has occurred in infants who have recently received DTP or DT. Analysis 


of data from the NCES on children with infantile spasms showed thot receipt of DTP or DT was not 
causally related to infantile spasms. The incidencé of onset of infantile spasms increases ot 3-9 


months of age, the time period in which the second and third doses of DTP are. generally given.” 
Therefore, some cases of infantile spasms con be expected to be related by chance clone to recent. 
receipt of DTP Ta 
Reporting of Adverse Events 
Reporting by parents and patients of all adverse events occurring within 4 weeks of antigen 
administration should be encouraged. ee, | . 
The following illnesses have been reported as temporally associated with the vaccine; neurologi- 
cal complications. including cochlear lesion, brachial plexus neuropathies, paralysis. of the radial 
nerve, paralysis of the recurrent nerve, accommodation paresis, and EEG disturbances with 
encephalopathy. In the differential diagnosis. of polyradiculoneuropothies following odministration 
of o vaccine containing tetanus toxoid, tetanus toxoid should be considered as a possible etiology. 
Product information as of July, 1986 
(Hq CONNAUGHT is a trademark owned by Connaught Laboratories, inc. 
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Purpose. —This department is intended to share information concerning educational efforts in the 
broad field of pediatrics. We welcome studies on the following topics: undergraduate and graduate 
education in medicine and allied health occupations; continuing educaticn of health professionals; 
education of patients and families; and health education for the general public, the community, and 
organizations that contribute to the promotion and improvement of the health of children. 


Editorial Comment. — This article advocates a careful, prospectively planned approach to curricu- 
lum development and its evaluation. The authors applied their approach to an important topic that 
involves pediatrics and medicine. This is how medical educational research should be done. —H.D.A. 


A Sexually Transmitted Diseases 
Curriculum in Adolescent Medicine 


Jennifer Johnson, MD; J. Dennis Fortenberry, MD; Efstratios Demetriu, MD; 
Jana Gober Zimmerman, MS; Robert F. Hill, PhD; Philip J. Rettig, MD 


è We conducted a needs assessment 
and developed and evaluated a model cur- 
riculum on sexually transmitted diseases 
(STDs) for house officers on an adoles- 
cent medicine rotation. Residents thought 
it important for physicians to acquire skill 
in treating STDs during residency (mean 
rating, 4.4 on a five-point scale) and were 
willing to provide medical care for adoles- 
cents likely to have an STD (mean rating, 
4.4). Knowledge was measured before 
and after presentation of both of the two 
curriculum levels. There were significant 
increases in knowledge after each level, 
with a mean increase of 4.4 (of 50 possi- 
ble) points for level 1 and a mean increase 
of 1.8 (of 38 possible) points for level 2. 
This improved knowledge about STDs 
should reflect increased competence and 
enhanced willingness to treat STDs in 
adolescents. 

(AJDC. 1989;143:1073-1076) 
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exually transmitted diseases (STDs) 
contribute substantially to adoles- 
cent morbidity; the highest rates of 
many STDs are found in sexually active 
15- to 19-year-olds.* From 3% to 27% of 
adolescent females have cervical Chla- 


mydia trachomatis infections’*; T% to 


10% are infected with Neisseria gonorr- 
hoeae.*® Even in an adolescent clinic 
with a low prevalence af gonorrhea 
(<1% of cultures positive), STDs were 
an identified patient concern in 10% of 
all visits.“ Tus, physicians who provide 
medical care for adolescer.ts should be 
educated about STDs; however, formal 
training in diagnosis and management 
of STDs is offered in only a few medical 
schools and residency programs.’ Only 
18% of respondents to a 1980 survey on 
clinical training in venereology in US 
and Canadian medical szhools rated 
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their program as adequate.’ Only 1 o: 
117 pediatric programs surveyed ir 
1980 offered formal training in STDs tc 
house staff; 23% of internal medicine 
residency programs did so.’ A survey} 
conducted in 1983 revealed that a major- 
ity of pediatric program graduates ex. 
pressed satisfaction with residency lec 
tures and training about STDs. 
However, 14% of these graduates hac 
never diagnosed or treated gonorrhea. 
and only 18% had done so more than 2( 
times. 

More than half of pediatric residency 
programs incorporate a training experi- 
ence in adolescent medicine.’ Althougt 
the adolescent medicine rotation pro- 
vides an excellent opportunity for train 
ing physicians to diagnose and trea 
STDs, to our knowledge there have 
been no reports of formal STD pro 
grams within this setting. We describe 
the development and implementation o 
a model STD curriculum for house staf 
participating in an adolescent medicine 
rotation. 


METHODS 
Adolescent Medicine Rotation 


House staff from the departments of pedi- 
atrics and medicine at the University of Okla 
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homa Health Sciences Center, Oklahoma 
_ City, participate in 1-month rotations on the 
adolescent medicine service at Oklahoma 
Children’s Memorial Hospital. Each pediat- 
rie house officer rotates on the service annu- 
ally. Medicine house staff rotate twice on 
adolescent medicine during their 3 years of 
residency. During any given month, 7 to 10 
house officers are assigned to the adolescent 
medicine service. Approximately 55 pediat- 
ric residents and 45 residents in internal 
medicine serve in the program annually. 

During the rotation, residents have prima- 
ry responsihility for patients 14 to 21 vears of 
age, including ambulatory patients present- 
ing to the adolescent clinic or the emergency 
department, and all nonsurgical adolescent 
inpatients. Each year there are approxi- 
mately 12 000 outpatient visits to the adoles- 
cent clinic, 2000 visits to the emergency de- 
partment, and 600 medical inpatients. 
During the study period (1984 to 1987), 15% 
to 20% of primary diagnoses in the clinic were 
related to STDs (most commonly vaginitis 
and cervicitis). Approximately 25% of prima- 
ry diagnoses involved reproductive concerns 
(contraception and pregnancy). These diag- 
noses reflect the preponderance of female 
patients (75%) in the clinic. About 18% of 
visits by males were related to STDs. Ap- 
proximately 10% of inpatient admissions 
during the study period were for pelvic in- 
flammatory disease. 

Faculty supervision of house staff is pro- 
vided by two pediatricians and one internist 
specializing in adolescent medicine as well as 
a pediatric infectious diseases specialist. A 
faculty member is always available on site for 
individual consultation with residents during 
clinic hours. 

Prior to implementation of the model STD 
curriculum, residents received approximate- 
ly 4 hours of formal instruction on STDs an- 
nually. Senior internal medicine residents 
participating in an elective infectious dis- 
eases rotation had the opportunity to attend 
the Oklahoma City-County STD Clinic for 4 
hours weekly during that period. 


Needs Assessment 


During the first year of the project (1984- 
1985), a needs assessment questionnaire was 
distributed to residents during their adoles- 
cent medicine rotation. Physicians were 
asked to provide demographic data anony- 
mously (ineluding level of training and previ- 
ous STD and adolescent medicine experi- 
ence) and to rate the importance of 
competence, current self-perceived compe- 
tence, and interest in learning about 16STDs 
and related topics. These topics are included 
in the learning objectives of the STD curricu- 
lum (see below). Ratings on a five-point 
Likert scale were obtained for importance, 
competence, and interest for each topic. A 
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rating of 1 was lowest (“not”) and a rating of 5 
was highest (“very”) in each szale, eg, for the 
“importance” scale, l=not important, 
5=very important. (The questionnaire is 
available on request.) 


STD Curriculum 


Highteen learning objectives were identi- 
fied and stratified into two levels. Nine basie 
objectives were included in lavel 1 and pre- 
sented to house staff during the second year 
of the project (1985-1986). Level 1 focused on 
physical and laboratory assessment of pa- 
tients with suspected STDs, special concerns 
regarding adolescents with STDs, and com- 
mon STD syndromes, such as vaginal dis- 
charge and mucopurulent cervicitis. During 
the third year (1986-1987), material was 
added to the level 1 content. The learning 
objectives for level 2 consisted of less-com- 
mon STDs, such as epididymitis and cutane- 
ous syndromes, and specialized topics, in- 
eluding STDs in children and in homosexual 
patients. 

Formats vtilized m presentation of the cur- 
riculum to house staff included lectures, dis- 
cussions, videotapes, a plastic teaching 
model of the female pelvis, laboratory dem- 
onstrations, and a manual written by one of 
the project directors. Attencing faculty on 
the inpatien: service lectured and led discus- 
sions on attending rounds for approximately 
6 hours each month. One of the curriculum 
project direztors (P.J.R.), a pediatric vene- 
reologist, atzended one half day weekly in the 
adolescent clinic. House staff were encour- 
aged to present unusual or prcblematic cases 
to him. 

Residents participated ir. an STD training 
session at the beginning of the rotation. This 
1'/e-hour overview used a videotape (“Pelvic 
Examination of the Female with Sexually 
Transmitted Disease,” provid2d by the Cen- 
ters for Disease Control, Atlanta, Ga) and a 
plastic pelvic teaching modei to introduce 
necessary clinical skills. Discussion empha- 
sized the need to consider STDs in adoles- 
cents within the context of developmental 
issues and risk-taking behaviors. The session 
was completed by demonstration of potassi- 
um hydroxide, normal saline wet prepara- 
tion, and Gram’s stain smear techniques for 
evaluation cf genital secretions. Teaching 
slides illustrating these techniques were re- 
viewed using a multiheaded microscope. 

A manual entitled STDs: Specially Teen- 
aged Diseases was written by one of us 
(P.J.R.) in a problem-oriented format en- 
compassing level 1 learning objectives. This 
manual, which emphasizes «he biologic, psy- 
chosocial, and legal aspects of STDs that are 
unique to adolescents, was distributed to 
each residert at the beginnirg of the rota- 
tion, (The manual is available for a nominal 
Tee from one of us [J.J.].) 


Implementation 


Residents on the adolescent medicine rota- 
tion between July 1, 1985, and June 30, 1986, 
participated in the level 1 curriculum. Level 
2 material was then introduced, so that all 
residents on the rotation between July 1, 
1986, and June 30, 1987, were presented with 
both the level 1 and the level 2 curricula. 


Knowledge Assessment 


Pretests and posttests were administered 
to assess learning attributable to the curricu- 
lum, K-type multiple-choice questions were 
developed in part from materials used in 
Centers for Disease Control STD training 
courses and by the Oklahoma State Depart- 
ment of Health; additional original questions 
relevant to adolescent medicine concerns 
were formulated. The items were evaluated 
for validity and difficulty by administering 
them to selected third-year residents and 
infectious disease fellows. Of items chosen 
for use in program evaluation, 50 pertained 
to level 1 learning objectives and 38 were 
relevant to level 2. Ten items for the level 1 
test and 4 for the level 2 test included a 
pictorial component. To assess changes in 
knowledge about the level 1 material, the 50 
items were administered to house staff in 
each month of the level 1 curriculum in a 
pretest-posttest format. Questions on the 
pretest were randomly reordered to form the 
posttest. The examination was administered 
in a split-half design to evaluate the influence 
of pretesting on posttest scores. Half of the 
residents were randomly assigned to take 
the pretest at the beginning of the rotation; 
all took the posttest at the end of the rotation. 
Residents were asked to identify themselves 
by birth date and social security number 
only. During the second year of the project, 
when material related to both level 1 and 
level 2 was presented, all residents complet- 
ed both the pretest and posttest, consisting 
of the 38 items related to level 2 learning 
objectives. Several items were revised after 
the first four testing cycles. (The tests are 
available on request.) Approval to adminis- 
ter the tests was obtained from the Institu- 
tional Review Board of the University of 
Oklahoma Health Sciences Center. 


Data Analysis 


Needs Assessment.—Statistical analysis 
was performed using the Statistical Analysis 
Systems package, version 5.16,” and using 
the ABstat statistical package, release 4.” A 
composite “interest” index (maximum, 100 
points) was derived from interest ratings for 
the 16 STD-related topics. Independent t 
tests were used as appropriate. 

Knowledge Assessment. -— Raw scores of 
examinations taken by pediatric and medi- 
cine residents in each year of the project 
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Table 1.—Pretest and Posttest Scores 


Pretest Posttest 














No. of 
Subjects P 


No. of 
Subjects 


Mean (SD} 
Score 


Possible 
Points 


Mean (SD) 
Score 



















Level 1* : 
Pretested 
subjects 50 






24.0 (3.9) 51 26.9 (5.1) 50 0001 


Nonpretested 
subjects 50 
` Level 2 
` Original 
version 38 


28.1 (5.0) 50 


22.7 (3.6) 33 24.3 (3.1) 32- 004 


Revised - 


version 17.7 (3.4) 19.7 (3.5) 


*Subjects who had taken the pretest did not score higher on the posttest than subjects who had not 
taken the pretest (P = .23). 


Tabie 2.—Scores of Medicine and Pediatric House Staff (Level 1) 


Medicine Pediatrics 
ee nnn remy gamann a | 
Mean (SD) No. of Mean (SD) No. of 

Score Subjects Score Subjects 


23.6 (4.0) 27 24.5 (3.8) 24 
28.7 (5.0) 45 26.5 (4.9) 56 





Possible 
Points 


Pretest 
Posttest 





were analyzed separately using the Statisti- 
cal Analysis Systems package, version 5.16. 
For level 1, scores for the six learning objec- 
tives, represented by at least five questions 
on the test, were further analyzed. All P 
values reported are for independent t tests, 
except for comparisons of individual resi- 
dents with themselves, when paired ¢ tests 
were used. 

Approval to conduct the study was ob- 
tained from the Institutional Review Board 
of the University of Oklahoma Health Sci- 
ences Center. 


RESULTS 
Needs Assessment 


Of 73 residents on the rotation during 
the needs assessment phase, 64 (88%) 
completed the questionnaire. Thirty- 
four were pediatric and 30 were medi- 
cine residents. There were 28 first- 
year, 19 second-year, and 17 third-year 
residents. Forty-five were men. About 
half (83 residents) had previously 
served on the adolescent medicine ser- 
vice. Residents thought it was quite im- 
portant for physicians to increase their 
skill in treating patients with STDs dur- 
ing residency training (mean rating, 
4.4) and were quite willing to provide 
health care for adolescents with sus- 
pected STDs (mean rating, 4.3). Gener- 
al self-perceived clinical competence in 
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managing STDs was somewhat lower 
(mean rating, 3.6), as was the level of 
interest in learning about STDs (mean 
rating, 3.9). The mean perceived com- 
petence rating was higher for level 1 
(3.7) than for level 2 (2.7) topics. Analy- 
sis of ratings for individual learning ob- 
jectives revealed that residents be- 
lieved both level 1 and level 2 objectives 
were quite important (mean ratings, 4.6 
and 4.2, respectively) and that they 
were interested in learning about both 
sets of objectives (mean rating, 3.8 for 
each set of objectives). Acute dysuria in 
females, epididymitis, and genital ul- 
cers were of particular interest. The 
overall “interest” index of pediatric res- 
idents did not differ from that of medi- 
cine residents (77.9 vs 80.4, P=.48). 
Female medicine residents had a signifi- 
cantly higher mean interest index (92.8) 
than both male medicine residents 
(76.2, P<.02) and female pediatric resi- 
dents (76.7, P<.01). 


Knowledge Assessment 


Level 1.— During the 1985-1986 aca- 
demic year, 45 medicine and 56 pediatric 
residents participated in the level 1 cur- 
riculum; 41 were in their first postgrad- 
uate year. Pretest and posttest results 
are shown in Table 1. The mean score 
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increase calculated by paired ¢ test was 
4,4 points (P = .0001). 

Seores of pediatric and medicine 
house staff are compared in Table 2. 
Although pretest scores did not differ, 
posttest scores of medicine residents 
were higher than those of pediatric resi- 
dents. Scores of first-year residents did 
not differ from those of second- and 
third-year residents on either the pre- 
test (P>.06) or posttest (P>.08). 

Level 2.— Fifty medicine and 44 pedi- 
atric residents participated during the 
1986-1987 academic year; 35 were first- 
year residents. Two residents did not 
complete the posttest. Test scores are 
found in Table 1. The mean score in- 
crease as calculated by paired ¢ test was 
1.8 points (P<.0001). Residents whc 
had participated in the level 1 curricu- 
lum did not score differently on either 
the pretest or posttest than those whc 
had not participated (P>.15). There 
was no relationship between mean score 
and medical specialty (P>.40) or level oj 
training (P>.19). 


COMMENT 


It has been suggested that pediatric 
residency programs lack a core curricu- 
lum built around educational objec 
tives" and that these programs may un- 
deremphasize education by stressing 
training.” The model STD curriculurr 
described herein was developed and im- 
plemented according to specified learn- 
ing objectives. It represents an effort tc 
rectify previously described deficien- 
cies in house staff education about 
STDs.’ Data collected during needs as: 
sessment indicated that house staf. 
were interested in providing care fol 
adolescents with STDs. There was a dis- 
crepancy between self-assessed compe 
tency in managing STDs and the per. 
ceived importance of these skills, 
Residents were more interested ir 
learning about less commonly seen con 
ditions. These findings are consistent 
with previously reported data.” 

This curriculum differs from othe 
educational programs developed fol 
house staff in that knowledge change 
associated with implementation of the 
curriculum was evaluated. The exami: 
nations did not assess clinical skills, no 
did they reassess attitudes towarc 
treating patients with STDs. Compari: 
son of mean pretest and posttest scores 
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revealed a modest but significant im- 
provement in posttest scores that, in 
the level 1 testing, was shown not to be 
attributable to recall from the pretest. 
It is possible that the increase in post- 
test scores would have been greater had 
the pretest been less difficult. Aso, the 
test may have underemphasized areas 
in which the most significant objective 
learning occurred. Although the curric- 
ulum was the primary intervention that 
might be expected to influence posttest 
scores, a learning effect due solely to 
clinical practice in evaluating patients 
with STDs might contribute to the in- 
crease in posttest scores. However, 
upper-level residents who had a rota- 
tion in adolescent medicine befcre the 
curriculum was presented did not score 
higher on pretests than did first-year 
residents. This suggests that these resi- 
dents had either not acquired sig- 
nificant knowledge about STDs as mea- 
sured by the test during their previous 
rotation or that a knowledge increase 
had occurred but was no longer mea- 
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surable at the beginning of the subse- 
quent adolescent medicine rotation. It 
would be desirable to assess the persis- 
tence of the knowledge changes re- 
ported herein. 

Level 1 posttest scores of medicine 
residents were slightly but significantly 
higher than those of pediatric residents, 
although retest scores did not differ. 
This difference did not persist on the 
level 2 test. Medicine residents as a 
group had not been more interested in 
learning about STDs in zhe needs as- 
sessment. It is possible that personal 
attributes and experiences of medicine 
residents enabled them to learn more 
effectively from part of the curriculum. 
A previous study” found that medicine 
residents in our training program were 
more likely than pediatric house staff to 
have experimented with drugs, to have 


begun sexual intercourse before age 21 


years, and to have experienced an un- 
planned pregnancy. 
It has keen suggested that self-as- 


sessed competence in reproductive and - 
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adolescent medical issues may be fac- 
tors in the willingness of physicians to 
provide care for adolescents." A 1- 
month adolescent medicine rotation has 
been reported to improve pediatric resi- 
dents’ self-assessed competence.” Ex- 
perience in an adolescent clinic over an 
extended period for a total of approxi- 
mately 80 hours, however, was not 
found to increase the interest or self- 
assessed skill of the pediatric house staff 
in adolescent medicine.” Utilizing a 
thoughtfully planned and implemented 
curriculum within in an adolescent 
medicine rotation should not only in- 
crease knowledge, as did our STD cur- 
riculum, but also may enhance physi- 
cian willingness and confidence in 
serving as care providers for adol- 
escents., 
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Acute Changes in Renal Function Associated 
With Deferoxamine Therapy 


Gideon Koren, MD; Yedidia Bentur, MD; Dawn Strong, PharmD; Elizabeth Harvey, MD; Julia Klein, MSe; 


Reuben Baumal, MD, PhD; Stephen P. Spielberg, MD, PhD; Melvin H. Freedman, MD 


e In three patients who received intra- 
venous deferoxamine there was a twofold 
to eightfold increase in plasma creatinine 
level and a parallel decrease in creatinine 
clearance that resolved when treatment 
with the drug was discontinued. In two 
thalassemic patients, diuresis was evi- 
dent by urine output exceeding fluid In- 
take. The mechanism was studied in dogs 
that exhibited an acute and significant de- 
crease in inulin and para-aminohippuric 
acid clearances induced by intravenous 
deferoxamine. Saline diuresis could pre- 
vent the decrease in the glomerular filtra- 
tion rate but not the decrease in renal 
blood flow caused by deferoxamine. De- 
feroxamine induced an acute increase in 
the fractional excretion of sodium, potas- 
sium, chloride, phosphate, and urate, 
which may explain the relative diuresis 
observed in two of the patients. In a subse- 
quent experiment, ferrioxamine induced 
an increase in the fractional excretion of 
sodium and chloride but did not affect the 
glomerular filtration rate and renal blood 
flow. Our studies suggest that adequate 
hydration may be needed to preserve re- 
nal hemodynamics during intravenous 
deferoxamine therapy. Repeated mea- 
surements of renal function should ac- 
company treatment with this agent. 

(AJDC. 1989;143:1077-1080) 


eferoxamine is widely used as a che- 
lator in cases of acute or chronic iron 


overload.: In acute iron overload due to 
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accidental ingestion of iron pills, defer- 
oxamine is generally administered for a 
few days, and patients with transfusion- 
dependent thalassemia are treated by 
nightly subcutaneous infusions of defer- 
oxamine using a battery-powered sy- 
ringe pump. For many years this mode 
of therapy has been assumed to be safe; 
however, recent studies from our ser- 
vice have documented serious neuro- 
toxicity induced by long-term defer- 
oxamine therapy, with transitory or 
permanent hearing and visual losses.” 
We report acute changes in renal func- 
tion observed in three patients receiv- 
ing intravenous deferoxamine infu- 
sions. A subsequent animal study 
confirmed the causal relationship be- 
tween deferoxamine and renal adverse 
effects. | | 
PATIENT REPORTS 

In April 1987, three cases of acute renal 
failure were documented during intravenous 
deferoxamine therapy at The Hospital for 
Sick Children, Toronto, Canada. Patients 1 
and 2 suffered from thalassemia major and 
were treated for several vears with nightly 
subcutaneous infusions of deferoxamine to 
remove transfusional iron overload. Because 
of their poor compliance witn this regimen 
and increasing evidence of cumulative iron 
burden, they were hospitalized for intensive 


deferoxamine therapy, 10 mg/kg per hour, 18 


hours per day, for 7 days. Patient 3, a 2-year- 
old girl, was treated with deferoxamine for 
short-term ingestion of ferrous fumarate 
tablets. 

PATIENT 1.—A 21-year-old Portuguese 
man (67 kg) with thalassemia major had be- 
gun subeutaneous deferoxamine therapy in 
1980. Despite this, congestive heart failure 
developed in 1988, and he was given digoxin 
hydrochlorothiazide and spironolactone. Pri- 
or to admission he had been receiving month- 
ly blood transfusions and was given subcuta- 
neous deferoxamine, 10 mg/kg per hour, five 
nights per week. Because his serum ferritin 
level 4 weeks prior to admission was 7976 
pg/L, he was admitted for daily intravenous 
deferoxamine infusions. 

On admission, serum laboratory values 
were as follows: ferritin, 5300 ug/L (normal 
range, 16 to.500 ug/L); creatinine, 93 pmol/L; 


urea nitrogen, 8.2 mmol/L; hematocrit 
0.412; and glucose, 6.4 mmol/L. He had ai 
estimated serum osmolality of 277 mmol/kg 
Intravenous deferoxamine therapy was be 
gun at a dosage of 10 mg/kg per hour given u 
250 mL of saline for 18 hours daily. The infu 
sions were associated with abdominal pau 
radiating to his back and nausea and vomit 
ing; however, his systemic blood pressur 
and heart rate were stable throughout defer 
oxamine therapy. Overall, his urine outpu 
was twice his fluid intake from day 3 to day 1 
of deferoxamine therapy. Creatinine clear 
ance decreased during his deferoxamini 
therapy (Fig 1), and on the 18th day of thi 
protocol he had the following serum laborato 
ry values: creatinine, 262 pmol/L (Fig 2) 
urea nitrogen, 20.6 mmol/L; ferritin, 446: 
ug/L: and glucose, 7.4 mmol/L; his weigh 
was 62.3 kg. Deferoxamine therapy was dis 
continued, and on day 14 his serum glucosi 
level was 17.9 mmol/L; serum osmolality, 28! 
mmol/kg; and urine osmolality, 417 mmol/kg 
Over the following 5 days the serum creati 
nine and urea nitrogen levels began to de 
cline, and on discharge the serum creatinini 
level was 77 pmol/L and the urea nitroge 
level was 10.4 mmol/L, similar to the value: 
before high-dose deferoxamine therapy wa: 
started (Fig 2). 

PATIENT 2.—An 18-year-old Chinese man 
(57 kg) with thalassemia major was admittec 
for daily intravenous infusion of deferoxa 
mine due to increasing serum ferritin concen 
trations. Prior to admission he had been re 
ceiving nightly deferoxamine, 10 mg/kg pe: 
hour, subcutaneously and ascorbic acid, 101 
mg/d. Despite therapy his serum ferritin lev 
el on admission was greater than 14 00! 
ug/L, which was postulated to represen 
poor compliance with his home deferoxamin: 
therapy. Admission serum laboratory value 
were as follows: creatinine, 68 pmol/L; ure: 
nitrogen, 6.4 pmol/L; hematocrit, 0.378; anı 
glucose, 5.8 mmol/L. Following a bloo 
transfusion, treatment was started with in 


_ travenous deferoxamine, 10 mg/kg per hour 


over 18 hours each day, and ascorbic acid, 50! 
mg orally per day. He tolerated the infusio: 
well; however, overall, from day 5 to 10 hi: 
urine output was greater than his fluid in 
take. On the 10th day of intravenous deferox 
amine his serum creatinine level was 10! 
pmol/L (Fig 2); serum urea nitrogen, 6.: 
mmol/L; hematocrit, 0.463; and weight, 55.< 
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Fig 1.—Acute decrease in creatinine clearance in patients 1 (open squares) and 2 (solid 
diamonds) during intravenous deferoxamine therapy. 
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Fig 2.—Acute increases in serum creatinine level in patients during intravenous deferoxamine 
therapy, with subsequent improvement after discontinuation of the drug. 


kg. Creatinine clearance continued decreas- 
ing throughout the infusion of deferoxamine 
(Fig 1). His blood pressure and heart rate 
remained unchanged. Deferoxamine therapy 
was discontinued on day 13, and he had the 
following serum laboratory values at dis- 
charge 2 days later: creatinine, 116 pmol/L; 
urea nitrogen, 7.9 mmol/L; and ferritin, 9146 
we/L.. In a follow-up measurement 1 month 
later his serum creatinine level was 65 
pmol/L. 

PATIENT 3.—A 2-year-old white girl was 
admitted to the hospital for the treatment of 
accidental iron overdose 7 hours following 
ingestion of an unknown quantity of ferrous 

‘fumarate tablets belonging to her mother. 

On physical examination the 10.7-kg girl 
had a heart rate of 120 beats per minute, a 
respiratory rate of 36/min, and a blood pres- 
sure of 86/60 mm Hg. She was lethargic, 
coughing, and vomiting and had black stools. 
She had the following serum laboratory val- 
ues: ferritin, 284 pg/L; creatinine, 35 
pmol/L; urea nitrogen, 10.2 mmol/L: glu- 
cose, 12.8 mmol/L; hematocrit, 0.409; and 
osmolality, 305 mmol/kg. 

Fluids and deferoxamine (10 mg/kg per 
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hour) were administered intravenously. A 
day after deferoxamine chelation therapy 
was initiated, the child had very low urine 
output (80 mL for 24 hours) despite good 
hydration, blood pressure of $0/60 mm Hg, 
and heart rate of 100 beats pez minute. Her 
serum creatinine level had increased to 191 
pmol/L and serum urea nitrogen level to 17.5 
mmol/L (Fig 2). Urinalysis rev2aled protein- 
uria (2°) and heme granular casts. Urine 
osmolality was 166 mmol/kg, and her sodium 
level was 60 mmol/L. Thirty hours after de- 
feroxamine therapy began her serum iron 
level was 87 pmol/L, her hematocrit was 
0.2820 without apparent bleeding, and her 
body weight was increased to 11.4 kg. Subse- 
quently, deferoxamine therapy was discon- 
tinued; serum creatinine and urea nitrogen 
levels continued to rise for the next 24 hours 
and reached £ maximum of 247 pmol/L (cre- 


` atinine) and 18 mmol/L (urea nitrogen). An 


abdominal ultrasound at this time demon- 
strated a mild increase in kidney size with 
bilateral diffuse echogenicity, consistent 
with renal parenchymal injury. 

Over the next 6 days her urine output in- 
ereased, and her serum creatirine and urea 


nitrogen levels declined (Fig 2). The serum 
creatinine level had returned to baseline at a 
clinic visit 2 weeks later. 


ANIMAL STUDIES 


Eight mongrel dogs that had free access to 
food and water prior to the experiments were 
premedicated with acepromazine maleate (1 
mg/kg), anesthetized with pentobarbital (10 
mg/kg), and mechanically ventilated. The ex- 
ternal jugular veins, femoral artery, and 
both ureters were cannulated. An intrave- 
nous bolus of inulin (40 mg/kg) and para- 
aminohippuric acid (7 mg/kg) was followed by 
continuous infusion (inulin, 0.88 mg/kg per 
minute, and para-aminohippurie acid, 0.34 
mg/kg per minute). After 40 minutes of 
equilibration at a saline infusion rate of 5 
mL/kg per hour, 20-minute urine samples 
were collected with midinterval serum sam- 
ples for calculation of inulin and para-amino- 
hippuric acid clearances and for the determi- 
nation of sodium, potassium, chloride, 
phosphate, and urate concentrations. Clear- 
ances were calculated as the ratio between 
the amount of a compound excreted in the 
urine in į minute andits midcollection plasma 
concentration. Fractional excretion was cal- 
culated as the ratio between the electrolyte 
elearance and that of inulin. After baseline 
measurements of clearance, deferoxamine 
(Desferal, Ciba-Geigy Corp, Summit, NJ) 
was infused at a rate of 10 mg/kg per hour for 
2 hours. One hour after discontinuation of 
deferoxamine infusion, blood was drawn for 
deferoxamine determination, and the dogs 
were infused with saline at 40 mL/kg per 
hour to produce excessive diuresis (urine 
rate of 0.28 + 0.086 mL/kg per minute); sub- 
sequently, deferoxamine infusion was re- 
started at the same dosage schedule for an- 
other 2 hours. Measurements of inulin and 
para-aminohippuric acid clearance and the 
various anions and cations were repeated at 
the various steps of the experiment (Fig 3). 
Arterial blood pressure was continuously 
measured by a manometer attached to an 
indwelling catheter at the left femoral ar- 
tery. Infusion of all fluids was controlled by 
infusion pumps. 

In another set of experiments, ferrioxa- 
mine solution was prepared by adding defer- 
oxamine in the amount equivalent to infusion 
of 10 mg/kg per hour for 2 hours to 55 mg of 
iron dextran (Imferon, Fisons Corp, Bed- 
ford, Mass). The amount of iron was calcu- 
lated to be twice the amount expected to be 
chelated by deferoxamine (100 mg of defer- 
oxamine for 8.5 mg of iron’). This solution 
was infused at a rate equivalent to 10 mg/kg 
per hour of deferoxamine to three additional 
dogs. The experimental protocol was identi- 
cal to that described above, except for the 
volume expansion phase, which was not 
repeated. 

Inulin clearance was measured by the 
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Fig 3.—Changes in inulin and para-amino- 
hippuric acid clearances in dogs treated with 
deferoxamine, 10 mg/kg per hour, with or 
without saline diuresis. Asterisk indicates 
P<.025 for the baseline value compared with 
the value at the end of deferoxamine infusion; 
dagger, P<.025 for the value at the end of 
deferoxamine infusion compared with the val- 
ue one half hour after the end of deferoxa- 
mine infusion; double dagger, P<.050 for the 
value one half hour after the end of deferoxa- 
mine infusion compared with the value 15 
minutes after hydration was begun; and sec- 
tion mark, P<.005 for the value 15 minutes 
after hydration was begun compared with the 
value one half hour after deferoxamine infu- 
sion and hydration were stopped. 


method described by Schreiner‘ and para- 
aminohippuric acid clearance was measured 
by the method of Smith et al.’ 

Serum concentrations of deferoxamine 
were measured by a new high-pressure liq- 
uid chromatography method developed in 
our laboratory.° Briefly, the procedure in- 
volves the use of ciprofloxacin as an internal 
standard followed by ultrafiltration to re- 
move protein. The ultrafiltrate is then direct- 
ly injected into the chromatography system. 
Separation is achieved using a reverse-phase 
Ci8 column and a ternary solvent system 
running at 2 mL/min, The lowest limit of 
sensitivity is 0.2 mg/L, and the coefficient of 
variation within day is 4.5%. Data in differ- 
ent treatment periods were compared by 
paired Student's ¢ test or analysis of variance 
whenever applicable. At the conclusion of 
each experiment, kidneys were removed and 
inspected by gross examination, and tissue 
sections were processed. The sections were 
stained with hematoxylin-eosin, phloxin and 
saffron, periodic acid—Schiff, and Masson 
trichrome. 


RESULTS 
There was a significant decrease in 
inulin and para-aminohippurie acid 
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Fractional Excretion Values Induced by Deferoxamine 


Fractional Excretion (Mean + SD) 


Sodium Potassium Chloride Phosphate Urate 
Normovolemia . a aoe eek a: tS e a 
Before deferoxamine 0.44+0.14 18.5+3.4 0.32+0.13 10.6+0.8 14+0.86 
End of deferoxamine 
infusion” 1.5+0.3 23.523.9 0820.13 2239454 28.1+7.6 
1 h after deferoxamine 
infusiont | 0.85 + 0.1 9 17.9 +0.8 7 0.46+0.18 a 9.8 t 25 22,.2+3.16 
. Volume expansion. |. a fens : i T 
Before deferoxamine 6.95+0.05 35.8 +5.6 8.6+0.9 45.8+3.7 44.4+2 
End of deferoxamine 
infuston* 17.6+0.2 42.2+6.9 19+1 66+5.4 60 + 22.7 
1 h after deferoxamine 
infusion 15.1+4 32.6 + 0.6 16.4+4.1 §1+3.1 41.8+10.5 
Before ferrioxamine 0.34+0.15 156.93+4.41 
End of ferrioxamine 
infusion 1.28 +0.69 21.13.94 
1 h after ferrioxamine 
infusion 18+0.80 22.53+3.04 


*All values were significantly higher at the end of the deferoxamine infusion compared with befor 


deferoxamine (P<.05 by analysis of variance). 


TAI values were significantly higher before deferoxamine after the initiation of saline infusion compare: 
with values before saline infusion (°<.05 by analysis of variance). 


clearances when deferoxamine was in- 
fused at the normovolemic phase 
(P<.025, Fig 3). No changes in arterial 
blood pressure were noted before and 
after deferoxamine infusion (115+ 13 
and 118 +13 mm Hg, respectively). Fol- 
lowing discontinuation of deferoxamine 
infusion, both clearances returned to 
their baseline values, and serum defer- 
oxamine concentrations were unde- 
tected. The volume expansion resulted, 
as expected, in a significant increase in 
inulin and para-aminohippuric acid 
clearances as well as an inerease in the 
urine flow rate (from 0.0125+0.0014 
mL/kg per minute to 0.285+0.086 
mL/kg per minute, P<.001). After vol- 
ume expansion, deferoxamine did not 
cause a significant decrease in inulin 
clearance, whereas para-eminohippuric 
acid clearance decreased significantly 
(P<.005). Deferoxamine induced a rap- 
id and significant increase in the frac- 
tional excretion of sodium, potassium, 
chloride, phosphate, and urate (P<.05) 
when tested both in the normovolemic 
phase and during volume expansion. 
These values returned to their baseline 
levels after discontinuation of deferoxa- 
mine infusion in the normovolemic 
phase and decreased, although not to 
baseline levels, in animals that had un- 
dergone volume expansion (Table). De- 
feroxamine serum concentrations were 
undetectable. Ferrioxamine did not 
cause any significant change in 


para-aminohippuric acid clearance 
(6.04+1.73 mL/min per kilogram be 
fore ferrioxamine infusion ani 
6.16 +0.64 mL/min per kilogram at th 
end of ferrioxamine infusion) or inuli 
clearance (2.40 +0.43 mL/min per kilo 
gram before ferrioxamine infusion an 
2.47 + 0.34 mL/min per kilogram at th 
end of ferrioxamine infusion). Ferrioxa 
mine induced an increase in the fraction 
al excretions of sodium (fourfold) anı 
chloride (fivefold) in all three anima 
studies (Table). These values did no 
return to baseline levels after ferrioxa 
mine infusion was stopped; in fact, the 
continued to increase. No changes i 
arterial blood pressure were observed. 

The capsular surface of the kidney 
appeared dark blue, consistent wit. 
congestion. By light microscopy, ther 
was dilatation and congestion of peritu 
bular capillaries, interstitial blood ves 
sels, and glomerular capillaries; howev 
er, no other abnormalities of renz 
structure were seen, and the tubule 
appeared normal. 


COMMENT 


The interpretation of the three case 
presented herein is complicated. Ther 
is no consistent history pattern (age dij 
ference, acute vs chronic intoxicatior 
short-term vs long-term treatment, 
and their clinical course was differen 
(abrupt vs gradual increase in serur 
creatinine concentration). In addition 
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it is impossible to rule out the effeets of 
iron on renal function. 

Although these cases do not form a 
homogeneous group, deferoxamine may 
have played a role in the development of 
acute renal failure. A controlled animal 
model seemed to be the proper way to 
study the potential nephrotoxicity of 
deferoxamine. 

The animals were treated with a simi- 
lar dosage schedule used clinically for 
treatment of iron overload in the three 
patients. Studies from our laboratory 
reveal that serum concentrations of de- 
feroxamine in patients and dogs receiv- 
ing the same dosage were comparable 
(between 3 and 12 g/L). We tested the 
potential renal effect of deferoxamine 
during normovolemia and after volume 
expansion in the dogs. 

Our animal study demonstrated acute 
decreases in the glomerular filtration 
rate and renal blood flow induced by 
deferoxamine, without changes in sys- 
temic blood pressure. Because the he- 
matocrit was not changed before and 
during deferoxamine infusion, changes 


in para-aminohippuric acid clearance re- - 


flect alterations in renal blood flow. 
These renal hemodynamic changes 
were reversed after deferoxamine infu- 
sion was discontinued. During volume 
expansion we were able to prevent the 
decrease in the glomerular filtration 
rate. We also demonstrated deferoxa- 
mine-induced increases in fractional ex- 
cretion of sodium, potassium, chloride, 
phosphate, and urate in both the normo- 
volemic and volume expansion phases; 
these were partially reversed by discon- 
tinuing deferoxamine infusion. The ab- 
sence of morphologic changes under 
light microscopy supports the hypothe- 
sis of functional impairment. 

Two mechanisms may explain defer- 
oxamine nephrotoxicity: 

1. There may be an acute decrease in 
renal perfusion in the presence of un- 
changed systemic blood pressure. That 
volume expansion prevented the de- 
crease in the glomerular filtration rate 
may suggest a similarity to some of the 
renal effects of nonsteroidal anti-infla- 
matory drugs.*” Renal hemodynamics 
during borderline hydration or dehy- 
dration are significantly dependent on 
vasodilating prostaglandins. Further- 
more, anesthesia can also increase the 
renal prostaglandin output with activa- 
tion of the renin angiotension system. 
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The inhibition of prostaglandin synthe- 
sis, as in the case of nonsteroidal anti- 
infammatory drugs, may be detrimen- 
tal. It is still to be determined if 
deferoxamine affects prostaglandins; 
however, & recent report” supports this 
proposition. 

2: Inhibition of tubular reabsorption 
of salts may take place, causing solute 
diuresis. Of interest are the findings 
that ferrioxamine induced an increase in 
the fracticnal excretion of sodium and 
chloride but did not cause any change in 
the glomerular filtration rate and renal 
blood flow. This ferrioxamine-induced 
tubular injury may suggest dissociation 
between the two observed effects of de- 
feroxamine; that is, deferoxamine m- 
duced the renal hemodynamic changes 
whereas its iron chelate, ferrioxamine, 
caused the increased solute excretion. 
A synergistic effect between deferoxa- 
mine and ferrioxamine may exist as 
well, and further studies are needed. 

Acute renal failure associated with 
deferoxamine therapy has been re- 
ported in a few cases””; however, no 
attempt was made to prove causation, 
and a prerenal mechanism has been pos- 
tulated. The high intravenous dose of 
deferoxamine used in patients 1 and 2 is 
much higher than the routine nightly 
subcutaneous infusion of the drug, sug- 
gesting a dose-related phenomenon. 
This suggestion is supported by Batey 
et al,” who found that increases in se- 
rum creatinine occurred only with the 
higher doses of deferoxamine (8 g/d for 2 
days). 

Our finding of increased solute excre- 
tion in the animal model may explain the 
relative diuresis seen in the two older 
patients with chronic iron overload and 
long-term deferoxamine treatment 
(possibly associated with higher fer- 
rioxamine levels). This diuresis may 


- have eventually caused volume contrac- 


tion and prevenal azotemia. The toddler 
treated for acute iron intoxication pre- 
sented with acute tubular necrosis, 
which may be explained by acute renal 
hemodynamic changes, as evidenced in 
the animal model. It is possible that 
both mechanisms had a role in the devel- 
opment of the acute renal failure in our 
patients; however, one cannot exclude 
one mechanism in the acute case and the 
other mechanism in the chronic case. In 
the past, renal damage seen during 
acute iron overdose was explained 


mainly by. the acute hemodynamic 
changes and possibly by a yet-unproved 
direct deposition of iron in the kidney. 
Our studies indicate that high-dose de- 
feroxamine may be an important factor 
in affecting renal function during acute 
overdose. 

To our knowledge, this is the first 
experimental proof of deferoxamine 
nephrotoxicity. Although more studies 
are needed to elucidate the mechanisms 
underlying this phenomenon, adequate 
hydration and repeated measurements 
of renal function should accompany in- 
travenous deferoxamine therapy to pre- 
vent and detect possible renal failure. | 
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Methylphenidate in Children With Seizures and 
Attention-Deficit Disorder 


Heidi Feldman, MD, PhD; Patricia Crumrine, MD; Benjamin L. Hander:, PhD; 


Rose Alvin, RN, PhD; Janet Teodori, MD 


è This study assessed the safety and 
efficacy of methylphenidate in children 
with seizures and attention-deficit disor- 
der. Ten children, aged 6 years 10 months 
to 10 years 10 months, without seizures 
while receiving a single antiepileptic drug, 
were evaluated in a double-blind medica- 
tlon-placebo crossover study with meth- 
ylphenidate hydrochloride was adminis- 
tered at 0.3 mg/kg per dose and given at 8 
AM and 12 pm on school days only. The use 
of methylphenidate was associated with 
statistically significant improvements on 
the Conners’ Teacher Rating Scale and on 
the Finger Tapping Task and with trends 
toward improvement on the Matching Fa- 
miliar Figures Test and Discriminant Re- 
action Time tests. No child had seizures 
during the study period nor subsequently 
for those who continued receiving psy- 
chostimulants. There were no significant 
changes of epileptiform features or back- 
ground activity on electroencephalo- 
grams and no alterations in antiepileptic 
drug levels. Methylphenidate may be a 


safe and effective treatment for certain © 


children with selzures and concurrent at- 
tention-deficit disorder. 
(AJDC. 1989;143:1081-1086) 


ne of the major treatment options 

for children with attention-deficit 
disorder (ADD) is pharmacologic inter- 
vention with methylphenidate hydro- 
chloride, a psychostimulant effective in 
prolonging attention, decreasing impul- 
sivity, quieting hyperactivity, and im- 
proving classroom behavior.” The use 
of methylphenidate in children with sei- 
zures, whether or not they receive anti- 
convulsant therapy, is actively dis- 
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couraged by CIBA Pharmaceutical 
Company, the manufacturer of methyl- 
phenidate (Ritalin). The package insert 
and the Physicians’ Desk Reference’ 
state that 


there is some clinical evidence that Ritalin 
may lower the convulsive threshold in pa- 
tients with prior history of seizures, with 
prior EEG [electroencephalographic] abnor- 
malities in the absence of seizures, and, very 
rarely, in absence of history o? seizures and 
no prior EEG evidence of seizures. Safe con- 
comitant use of anticonvulsants and Ritalin 
has not been established. In the presence of 
seizures, the drug should be discontinued. 


Many physicians, heeding these warn- 
ings, eliminate the option of methylphe- 
nidate therapy for children with the 
dual diagnoses of seizures end ADD. 

Objective evidence for methylpheni- 
date as an analeptic is scanty. The 
manufacturer cites rare clinical case re- 
ports. Previously, however, before 
monitoring the serum levels of anti- 
epiletpic drugs (AEDs) was available 
routinely, psychostimulants, including 
methylphenidate, had been used rou- 
tinely in patients with seizures to coun- 
teract the sedative side effects of the 
AEDs.”* Dextroamphetamine sulfate, a 
related psychostimulant, was used as an 
adjunct AED for absence seizures.°” A 
recent retrospective study reviewed a 
cohort of 23 children who had either 
seizures or epileptiform features on 
electroencephalograms (KEGs) plus 
ADD.” The addition of methylpheni- 
date to an AED regimen neither in- 
creased the frequency of seizures nor 
produced seizures in those with abnor- 
mal EEGs. 

The goal of our study was to evaluate 
systematically the safety and efficacy of 
methylphenidate therapy for children 
with seizures and concurrent ADD, us- 
ing a carefully controlled, “blinded” 
study design. We hypothesized, based 
on clinical experience and pilot data, 


that methylphenidate would be effec- 
tive in this population, as measured by 
standard behavioral questionnaires, 
laboratory studies sensitive to drug ef- 
fects, or both. More importantly, using 
three criteria for safety, we hypothe 
sized that methylphenidate would be 
safe. The first criterion was that there 
would be no increase in seizure frequen- 
cy. The second criterion was that EEGs 
would not show increases in epilept- 
form activity. Previous studies ol 
nonepileptic children have used the 
EEG as a predictor or parameter of 
improvement during methylphenidate 
therapy” but have focused on back- 
ground disturbance, not epileptiform 
features. The final criterion was that 
AED levels would not change with the 
introduction of methylphenidate. Previ- 
ous studies of patients receiving multi- 
ple AEDs and of adult volunteers have 
reported varying effects of methylphe- 
nidate on AED levels."*” 


SUBJECTS AND METHODS 
Subjects 


Ten patients from the Division of Chilc 
Neurology or Child Development Unit, Chil- 
dren’s Hospital of Pittsburgh (Pa) (eight 
boys and two girls) aged 6 years 10 months tc 
10 years 10 months served as subjects. Table 
1, organized by AED, provides age, sex, sei- 
zure type, educational level, and classroom: 
placement for each subject. 

The diagnosis of epilepsy, classification o! 
seizure type, and choice of AED were estab. 
lished by child neurologists. The conditions 
of all the children were well controlled, witt 
no seizures for at least 8 months preceding 
the study, as documented by medical histor. 
ies. All of the children were receiving a single 
AED, with levels documented in the thera- 
peutic range at the outset of the study. Five 
subjects had partial complex seizures, twc 
generalized tonoclonic seizures, two general- 
ized atonic seizures, and one partial elemen- 
tary motor seizure with secondary general- 
ization. The AEDs included carbamazepine, 
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Table 1.—Patient Characteristics 


Patient 
No. Sex/Age, y 


Antiepileptic 
Drug 


Carbamezapine Partial complex 
Carbamezapine Partial complex No 2 
Carbamezapine Partial complex 


Seizure Type Use 
Carbamezapine Partial complex - No 


Previous 
Stimulant 
Grade Class* 


1-2 BD 
Pemoline . 5 LD 
Mainstream 


Methylphenidate Mainstream 


hydrochloride 


Carbamezapine Generalized tonoclonic Metrylphenidate SED 


Phenytoin 
sodium 


Phenobarbital 
sodium 


Phenobarbital 


Generalized atonic No 


Partial motor with No 
secondary 


Mixed 
MR/SED 


Generalized tonoclonic No LD 


Mainstream 


generalization 


Valproic acid 
Valproic acid 


Partial complex 
Generalized atonic No 


LD/MR 
Mainstream 


Methylphenidate 





*BD indicates brain damaged; MR/SED, mixed category for mentally retarded and socially and emotionally 


disturbed; and LD, learning disabled. 


phenobarbital , phenytoin, and valproic acid, 
with the largest subpopulation receiving 
carbamazepine (n=5). The parents of the 
two children receiving phenobarbital re- 
ported that attention problems or hyperac- 
tivity began before the use of phenobarbital 
and that the symptoms did not change with 
use of a different AED or reintroduction of 
phenobarbital therapy. 

Children were identified for enrollment 
because of parental or school concerns of in- 
attention or overactivity. The diagnosis of 
ADD with or without hyperactivity was es- 
tablished in a clinical interview with a par- 
ent(s} by a developmental pediatrician using 
criteria from the Diagnostic and Statistical 
Manual of Mental Disorders, Third Edi- 
tion" and confirmed with the Revised Con- 
ners’ Parent and Teacher Behavior Rating 
scales.” On these scales, behavior character- 
istics are rated on a four-point seale from “not 
at all” to “very much.” Ten items on each 
scale form the Hyperactivity Index. Raw 
scores on the Hyperactivity Index were con- 
verted to age- and sex-normed z scores.” 
Each child scored 1.5 SDs or more above the 
mean for age and sex on this scale. Three 
children were receiving psychostimulants at 
the time of recruitment but had not had sys- 
tematic monitoring of seizure frequency, 
AED levels, or EEGs while receiving meth- 
ylphenidate. These ‘children were given a 2- 
week drug-free period before beginning the 
study, after which the baseline question- 
naires were obtained. One subject had been 
receiving methylphenidate a year before the 
study. Children were not exeluded on the 
basis of IQ. The protocol was approved by 
the Children’s Hospital of Pittsburgh Insti- 
tutional Review Board. Written informed 
consent from parents-and verbal assent from 
children were obtained at the first visit. 
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Study Design 


The study used a double-blind methylphe- 
nidate-placebo crossover design, with each 
subject serving as his or her own control. 
Methylphenidate hydrochloride was admin- 
istered at 0.3 mg/kg per dose, rounded up to 
the nearest 2.5 mg, and was given twice a 
day, at 8 AM and 12 PM, on school days only. 
The lower end of the dosing range was se- 
lected to minimize the risk of seizures. The 
trials of methylphenidate-placebo lasted 4 
weeks. There was a 2-week washout be- 
tween trial periods because of the possible 
long-lasting effects of methylphenidate on 
the EEGs.” 

Parents were instructed to call the study 
team if seizures occurred. Children were 
evaluated at baseline and at the midpoint 
andend of the 4-week trials. Each session 
was at the same time of day to avoid circadian 
fluctuations in AEDs. Psychological testing 
began 30 to 45 minutes after methylpheni- 
date administration, and EEGs and serum 
AED levels were obtained about 2 hours af- 
ter methylphenidate was administered—at 
its presumed peak level. At each visit, the 
parents were interviewed about clinical im- 
provements, seizure activity, the toxic side 
effects of AEDs, and the side effects of meth- 
ylphenidate. One child did not complete the 
placebo trial because his parents and teach- 
ers became very concerned about his in- 
creased activity and disruptiveness. We 
used baseline data for his placebo phase in 
the analyses of rating scales and laboratory 
testing. 


Rating Scales 


Teachers were asked to complete the 28- 
item Revised Conners’ Teacher Rating 
Seale” midway and at the end of each trial. 


+ 
ata 
w 


The individual items were grouped into four 
established factors, conduct problems, hy- 
peractivity, inattention-passivity, and the 
hyperactivity index, as described by Goyette 
et al.” The factor scores were used for data 
analysis. For most children, two question- 
naires were given in each study trial, and the 
scores were averaged. 

Parents were asked to complete the 48- 
item Revised Conners’ Parent Rating 
Scale.” The scores were handled analogously 
to the Teachers Rating Seale. No changes 
were noted on the Parent Rating Seale, and 
the scores are not reported in this article. 


Laboratory Tests 


Children were tested at baseline to intro- 
duce them to the procedures and at the end of 
each trial. One child could not complete the 
battery because of intellectual limitations, 
learning problems, or both; the data for the 
laboratory tests comes from nine subjects. 

A Discriminant Reaction Time Test, a 
computerized test of selective atterition, was 
administered using a revision of the Lewis 
and Rennick” Repeatable Cognitive-Percep- 
tual-Motor Battery. The test involved the 
rapid presentation of numbers on a screen 
and required the child to depress a computer 
key at the appearance of a preselected target 
stimulus. Children could make errors of 
omission and commission. The rate of stimu- 
lus presentation increased by 5% after a cor- 
rect response and decreased by 5% after an 
incorrect response or omission. The score 
reported was the final number of stimuli pre- 
sented per minute; the higher the score, the 
greater the speed, accuracy, or both. 

The Matching Familiar Figures Test,” a 
measure of reflectivity or impulsivity, re- 
quired the child to identify which of six fig- 
ures matched a simultaneously presented 
target stimulus. The procedure was modified 
such that the child made only a single re- 
sponse without feedback rather than re- 
sponding until successful. This modification 
eliminated the possibility that the child 
would remember the correct response on lat- 
er test administrations. The score on this test 
was the latency of response in seconds. 

A Finger Tapping Task, a measurement of 
neuromotor output, was administered to as- 
sess the influence of attentional skills on 
neuromotor efficiency. The child tapped a 
Reitan finger counter mounted on a board, ` 
with separate trials for the dominant and 
nondominant hand. The score for each hand 
was the mean number of finger taps over five 
10-second trials: 

‘The Digit Span from the Wechsler Intelli- 
gence Scale for Children-revised, a measure 
of attention and immediate memory, re- 
quired the child to repeat a random string of 
digits of increasing length. The method of 
administration followed the test protocol.” 
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Raw scores were converted to age-normed 
standard scores, with a mean of 10 and an SD 
of 3. - 

A spelling learning test and mathematics 
performance test were piloted. However, 
because of difficulty in establishing appropri- 
ate baseline levels of success across subjects, 
no consistent trends were noted, and the 
results are not reported. . - 


EEG Findings 


The EEGs were obtained before each trial 
(baseline 1 and 2) and at the end of each study 
trial for a total of four studies per child (ex- 
cept for the child who dropped out in the 
placebo trial). A 30- to 45-minute standard 
16-channel EEG using the international 10- 
20 electrode placement was obtained approx- 
imately 2 hours after methylphenidate ad- 
ministration. Attempts were made to record 
brain waves during awake and sleep states. 

The EEGs were read by a child neurologist 
experienced in pediatric EEG. The EEGs 
were assigned random numbers and inter- 
preted blindly relative to the subject and 
study trial. Background abnormalities were 
defined as increased slower frequencies pos- 
teriorly relative to chronological age without 
sustained rhythmicity. Epileptiform fea- 
tures were defined as focal or generalized 
sharp waves, spikes, or spike and wave com- 
plexes. The EEGs were classified as normal, 
abnormal with background disturbance, ab- 
normal with epileptiform features, or abnor- 
mal with both background disturbance and 
epileptiform features. A second review was 
completed with the EEGs organized sequen- 
tially by subject with the reviewer blinded to 
the study phase. On this review, the EEGs 
were analyzed for the severity of the 
abnormalities. 


AED Levels 


Serum AED levels were obtained at base- 
line and twice during each trial at the end of 
the week. All AED levels were obtained ap- 
proximately 2 hours after methylphenidate 
administration. Specimens were analyzed in 
the same laboratory using a fluorescent po- 
larization immunoassay. Values at baseline 
and within the methylphenidate and placebo 
trials were averaged separately for data 
analysis. 


Final Interview 


Five children continued receiving psy- 
chostimulants (four received methylpheni- 
date and one received pemoline) for 3 to 12 
months after the study period based on clini- 
cal efficacy and parental preference. During 
the preparation of this report, the parents of 
these children were recontacted by tele- 
phone. They were questioned about further 
seizures and drug side effects. l 
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Table 2.—Mean Scores on Factors of Conners’ Teacher Rating Scales During Placebo 
and Methylphenidate Trials 


Methylphenidate 
Hydrochloride 


5.60 + 5.35 
6.65 +3.97* 
7.40 + 3.66* 


Conduct 
Hyperactivity 
Inattention 


Hyperactivity 
index 


7.85+ 7.53 
10.75+5.51 
10.60 + 4.70 


15.25+ 7.73 





> *P<.05. 


No. of Children 
Improving While 
Receiving Methylphenidate 


9.20+5.91* 


Table 3.—Mean Scores on Laboratory Tests During Placebo and 
Methylphenidate Triais 


Test Placebo 
Discriminant Reaction Time 23.91+9.69 


Matching Familiar Figures 
Test Latency, s 


8.20 + 9.60 


Finger tapping 
No. of taps, dominant hand 


No. of taps, nondominant 
hand 28.33 + 11.51 


Digit Span 
standard score 


*P<.05. 


32.23 + 7.00 


8.3 +3.43 





Data Analysis 


A one-way repeated-measures analysis of 
variance was used to analyze subscales of the 
Conners’ Teacher Rating scales, scores on 
the psychological tests, and AED levels for 
order effects. Order effects were not statisti- 
cally significant, and the conditions were an- 
alyzed independent of order. A one-tailed 
paired ¢ test compared the same scores in the 
placebo and methylphenidate phases. 


RESULTS 


Table 2 shows the average scores for 
the four factors of the Conners’ Teacher 
Rating Scale. All four factors showed 
reductions during the methylphenidate 
trial, and the decreases on three of the 
factors reached statistical significance 
(hyperactivity: £=2.672, df=9, P<.05; 
inattention: t= 2.154, df=9, P<.05; and 
Hyperactivity Index: t=2.457, df=9, 
P<.05). | 

The magnitude of the improvement 
during the methylphenidate trial was 
quantified by converting raw scores to 
age- and sex-normed z scores. On the 
Hyperactivity Index of the Conners’ 
Teacher Behavior Rating Scale,” the 
group averaged a 1.0-SD improvement, 
with-a range from — 1.3170 +3.08 SDs. 


Methylphenidate 
Hydrochloride 


26.41 £11.05 


No. of Children 
improving While 
Receiving Methylphenidate 


10.96+8.51 


35.24 + 7.96* 


29.62 + 10.73* 


8.0+3.40 


In the seven responders, the average 
improvement was 1.6 SDs. 

Table 3 shows the results of the lab- 
oratory testing. There were significant 
improvements in the Finger Tapping 
Task with both the dominant hand 
(t=6.167, df=8, P<.05) and the nondo- 
minant hand (¢=6.526, df=8, P<.05). 
On the Matching Familiar Figures Test, 
eight of nine children showed longer 
latencies while receiving methylpheni- 
date, but the latency score did 
not achieve statistical significance 
(€=1.288, df=8). Performance on the 
Diseriminant Reaction Time Test alsc 
showed a trend toward improvement 
using methylphenidate, with five chil- 
dren increasing their score (t= 1.341, 
df=8, not significant). There was nc 
systematic change in findings from the 
Digit Span. 

None of the children had seizures dur- 
ing the study period according to the 
parents and teachers. Of the five chil- 
dren who continued receiving psycho- 
stimulants beyond the study period, 
none had seizures during the extended 
period. There were no dose-related tox- 
ic side effects of AEDs, such as visual 
disturbances, coordination problems, or 
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Table 4.—Electroencephalographic Results During Placebo and 
Methylphenidate Trials 


Baseline 1 
(n= 10) 
Normal 
Abnormal 
Background disturbance 
Epileptiform features 
Both . 






Carbamezapine, mg/dL 


— 


2 

3 

4 

5 

Phenytoin, mg/dL 6 
Phenobarbital, mg/dL 7 
) 8 
Valproic acid, mg/dL 9 
10 


behavioral changes. Two parents re- 
ported mild side effects attributable to 
methylphenidate administration—ap- 
petite suppression and minor emotional 
lability. In both’ cases the effects were 
transient and did not alter drug 
treatment. . 

All but one patient had abnormal fea- 
tures on baseline EEG (Table 4). There 
were no significant changes from the 
first to second baseline or from base- 
lines to study trials. The child with the 
normal EEG at baseline had normal 
EEGs throughout the clinical trials. No 
child with background abnormalities 
developed epileptiform features. One 
patient with epileptiform features at 
baseline had a normal EEG during the 
methylphenidate trial (Table 4). 

Two patients with preexisting epilep- 
tiform features had minor changes dur- 
ing methylphenidate administration. 
One of these patients had prominent 
photoparoxysmal responses at baseline 
and during methylphenidate therapy 
but not during the placebo trial. Anoth- 
er patient had frequent bursts of gener- 
alized spike-wave complexes during the 
records of all trials but more frequent 
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Basellne 2 
(n=10) 


Table 5.—Average Antiepileptic Drug Levels for individual Subjects at Baseline, . 
- Placebo, and Methylphenidate Trials 


l en Methylphenidate 
Antiepileptic Drug . Subject Baseline Placebo Hydrochloride 


7.70 6.80 7.85 
8.60 8.65 8.10 
5.80 8.05 8.95 
8.15 3.60 7.60 
9.15 3.05 8.85 

11.40 12.15 9.45 

24.75 25.50 26.05 
8.65 9.10 10.60 

75.30 eh 90.80 


Methylphenidate 
Hydrochloride 
(m=10) ` 


Placebo 
(n=9) 











bursts of 1- to 3-second duration during 
the methylphenidate trial (61.7 bursts 
per 60 minues while receiving methyl- 
phenidate vs 29 at baseline and 40 while 
receiving placebo). No corresponding 
increases in the number of longer bursts 
lasting 3 to 5 seconds or greater than 5 
seconds were noted. Although a video 
EEG was not obtained, there were no 
alterations in behavior or consciousness 
suggestive cf seizures as observed by 
trained EEG technologists. 

The AED levels fell in the subthera- 
peutic range on 5 of 58 determinations 
during the study. Twice there was poor 
compliance and once repeated vomiting 
on the day before determination. These 
3 values were eliminated in further ana- 
lyses because they were not relevant to 
the issue of Crug interactions. On 2 de- 
terminations, once when methylpheni- 
date was used and once when the place- 
bo was given, a child whose dose of 
phenobarbital was maintained at the 
low end of the therapeutic range- had 
levels in the subtherapeutic range. Av- 
erage AED :evels for each subject at 
baseline, methylphenidate, and placebo 
trials are presented in Table 5. The val- 


ues are consistent across conditions. 
The mean level of carbamazepine for the 
five children receiving this AED was 
8.09 during methylphenidate therapy 
and 8.41 during placebo therapy; these 
values were not significantly different 
(t= 0.568, df=4). 


COMMENT 


The prevalence of the concurrent di- 
agnoses of seizures and ADD is difficult 
to ascertain due to significant differ- 
ences in definitions across studies. 
Ounsted,” in an early study of epileptic 
children, reported that “hyperkinetic 
syndrome” was present in about 8% of 
cases, comparable with the 3% to 10% 
prevalence rate usually reported for 
ADD in nonepileptic American school 
children.” However, the descriptions of 
the disorder in that article” and the as- 
sociated mental retardation in 50% of 
the patients suggested that the term 
connoted extreme behavioral deviance. 
Prevalence rates might have been high- 
er with the inclusion of milder variants 
of the syndrome. Rutter et al,” in their 
epidemiologic study from the Isle of 
Wight, reported that only 1 in 68 chil- 
dren with uncomplicated epilepsy had 
hyperkinetic syndrome, a lower rate 
than the usual American prevalance 
figures but comparable with estimates 
of ADD in school-aged nonepileptic 
British children.” These authors, how- 
ever, found that 28% to 50% of children 
had symptoms of restlessness, fidgeti- 
ness, and poor concentration on parent 
and teacher questionnaires. Prevalence 
rates might have been higher using cri- 
teria from the Diagnostic and Statisti- 
cal Manual of Mental Disorders, Third 
Edition for ADD. 

In the clinical practice of developmen- 
tal pediatrics and child neurology, the 
problem of concurrent seizures and 
ADD is encountered regularly. The 
strong warning about methylphenidate 
treatment in children with seizures with 
abnormal EEGs who are receiving 
AEDs‘ thrusts the clinician into a dilem- 
ma regarding treatment options. Many 
physicians do not consider prescribing 
methylphenidate to children with sel- 
zures because of medicolegal concerns. 
Frequently, there are additional intel- 
lectual and learning problems in these 
children,”” further complicating elini- 
cal decision making because of the lack 
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of articles on the use of methylphenidate 
in nonhospitalized mentally retarded 
children. In this sample, 60% of the chil- 
dren were in special educational pro- 
grams. 

The data from this study suggest that 
methylphenidate therapy may be an op- 
tion for certain children with seizures 
and concurrent ADD. We were able to 
demonstrate that methylphenidate was 
efficacious in children with seizures. As 
in many other studies, questionnaire 
data provided by teachers was the most 
consistent indicator of the effect of 
methylphenidate therapy. Seven of 10 
children improved on the Teacher’s Be- 
havior Rating Scale, a response rate 
comparable with that in many other 
studies.” In this study, the failure of the 
- Parent Rating Scale to show improve- 

ments during methylphenidate therapy 
was not surprising, since the half-life is 
4 to 6 hours and we used a schedule of 
administering doses on school days only 
so that parents had minimal experience 
-with their children at peak methylphe- 
nidate effects. Laboratory tests also 
confirmed the efficacy of methylpheni- 
date therapy. The children were more 
efficient on the Finger Tapping. Test 
while receiving methylphenidate. They 
seemed to use a more reflective, less 
impulsive approach on the Matching Fa- 
miliar Figures Test and to improve se- 
lective attention on the Discriminant 


Reaction Time Test. In this intellectual- 


ly heterogeneous sample, however, 
these two latter tests failed to achieve 
statistical significance because of ex- 
treme variability on performance. 

The data suggest that methylpheni- 
date may be used safely in children who 
have seizures that are well controlled on 
an AED regimen. No child had a clinical 
seizure during the study period or dur- 
ing subsequent use. The AED levels 
remained stable. Even in those five pa- 
tients whose AED levels dropped to the 
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subtherapeutic range, there were no re- 
ported seizures. Patterns cf epilepti- 
form activity and background distur- 
bance on an EEG did not systematically 
deteriorate during methylphenidate 
therapy. If seizure recurrence with 
methylphenidate is a rare complication, 
then a large sample would be required 
to demonstrate the risk. However, in 
this situation, the warning in the 
Physicians’ Desk Reference could be 
modified. 

The warning about methylphenidate 
use in children with abnormal EEGs is 
particularly confusing given the signifi- 
cant number of children with ADD and 
abnormal EEGs.” In our cohort, 90% 
of subjects had abnormal EEGs, with 
70% showing epileptiform features ei- 
ther alone or in combination with back- 
ground slowing. Klinkerfuss et al” re- 
ported that 53% of their subjects with 
hyperkinesis and other neurologic prob- 
lems, including seizures, had abnormal- 
ities on their EEGs. 

No major changes in epileptiform fea- 
tures on the EEGs were associated with 
methylphenidate administration. The 
significance of epileptiform features on 
an interictal EEG is unclear. Epilepti- 
form features are more likely to be pre- 
sent in subjects with a history of epilep- 
sy than in the general population,” but 
whether increases in the number of epi- 
leptiform features correlate with 
changes in seizure frequency is not well 
documented. There are clearly many 
other variables associated with varia- 
tions in epileptiform features, such as a 
change in state from wake to sleep and 
the use of drugs. In our sample, one 
child had changes in the frequency of 
one type of epileptiform activity but had 
no changes in clinical seizure pattern. A 
review of this child’s EEGs before the 
study demonstrated that EEG patterns 
at earlier times were similar to the 
EEGs during methylphenidate thera- 
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Attitudes Toward Mental Illness Prevention 
in Routine Pediatric Practice 
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Stephen Goldston, EdD; Christoph Heinicke, PhD; Robert Pynoos, MD 


è Attitudes toward preventive mental 
health activities with high-risk children in 
clinical practice were surveyed in 316 pe- 
diatricians. Although generally positive 
attitudes were expressed regarding ap- 
propriateness and efficacy of such activi- 
ties, uncertainty was expressed regarding 
the ethical issues and knowledge on 
which such activities rest. Pediatricians 
perceived serious barriers to preventive 
activities related to financial, educational, 
and time factors. Pediatriclans whose per- 
sonal health beliefs favored an internal 
locus of control were more positively in- 
clined toward preventive activities. Stud- 
ies relating reported attitudes and beliefs 
to actual practice patterns are necessary. 
Pediatricians also require additional train- 
ing in mental health-related preventive 
activities. 

(AJDC. 1989;143:1087-1090) 


he prevention of iliness and injury 
has traditionally played a major role 
in primary care pediatric practice. Al- 
though many of these practices relate to 
physical well-being,’ psychological and 
social aspects such as child abuse and 
learning disabilities also receive 
attention.’ | 
The pediatrician is often the first 
health professional to identify opportu- 
nities for mental illness prevention. 
Yet, many opportunities for prevention 
are undoubtedly overlooked. For exam- 
ple, children of parents who are di- 
vorced, depressed, or hospitalized with 
major mental illnesses constitute major 
patient groups for prevention." 
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Prevention efforts with these and 
other potential “high-risk” groups rep- 
resent a departure from traditional pe- 


diatric practice. To our knowledge: 


there are no previous studies regarding 
pediatricians’ attitudes about what 
should constitute their proper roles in 
such situations. Therefore, we sur- 
veyed the attitudes of pediatric house 
staff, fellows, and academic and clinical 
(volunteer) faculty toward the appro- 
priateness and efficacy of such mental 
illness prevention with high-risk chil- 
dren in their clinical work. In addition to 
developing reliable and valid scales to 
measure these attitudes, we hoped to 
identify perceived barriers to the initia- 
tion of preventive programs or activi- 
ties in clinical situations. 

We were also interested in identify- 
ing factors that may be significantly cor- 
related with attitudes toward preven- 
tion such as pediatricians age, sex, level 
of training or type of practice, earlier 
pre—medical school work experiences, 
career plans, and selected general be- 
liefs about how people stay healthy. 
Studying the relationship between 
these factors and attitudes toward pre- 
vention may help researchers and edu- 
cators develop a better understanding 
of how pediatricians develop different 
orientations toward prevention in clini- 
cal practice. 


METHODS 
Design and Samples 


The present study surveyed all PLI-III 
pediatric residents and those full-time aca- 
demic faculty and clinical faculty actively in- 
volved with house staff supervision in the 
UCLA Department of Pediatrics affiliated 


“with the UCLA Center for Health Sciences 


during the spring of 1987. Questionnaire 
items were modified from scales previously 
developed in a parallel study of psychiatrists’ 
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attitudes toward prevention that had been 
validated using samples of physicians on the 
editorial boards of the Journal of Preventive 
Psychiatry and the Journal of Primary Pre- 
vention (N = 29).° 

After two mailings, 316 of the question- 
naires initially mailed were returned, consti- 
tuting a 70% response rate. The percentages 
of the total sample of respondents consisted 
of the following groups: 16% house staff, 67% 
community-based clinical (volunteer) facul- 
ty, and 17% full-time academic faculty. The 
median age of the sample was 45 years; 26% 
were women; 90% were currently married; 
92% were white; and 20% were Catholic, 20% 
were Protestant, 49% were Jewish, 11% had 
no expressed religion, and 1% had a religious 
affiliation that did not fall within our 
classification. 


Measurements 


Items measuring attitudes toward mental 
illness prevention were generated from the 
content of a training grant proposal in clinical 
preventive intervention written by several 
department faculty members and from an 
article on prevention written by Phillips.“ 
Specific modifications of items for pediatri- 
cians were written in consultation with mem- 
bers of Valencia Pediatric Associates, New- 
hall, Calif, a private practice group whose 
members are all active on the UCLA volun- 
teer faculty. Equal numbers of positively and 
negatively worded items were written to 
avoid response bias, and respondents were 
asked to rate each item on a five-point scale 
from strongly agree to strongly disagree. 
Items were written to reflect three dimen- 
sions of attitudes toward mental health-or- 
iented prevention in routine pediatric prac- 
tice: role appropriateness for interventions 
with high-risk children, perceived efficacy, 
and perceived ethics of such interventions. 
Other items measured attitudes toward bar- 
riers potentially related to initiating preven- 
tive mental health measures such as insuff- 
cient time, financial constraints, inadequate 
knowledge or training, and patient resis- 
tance. These were not the only barriers that 
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could restrict preventive mental health ac- 
tivity in clinical practice but represented 
those thought to be most likely by our faculty 
group. 

Physicians health beliefs were measured 
by three health locus of control scales devel- 
oped by Lau and Ware’: (1) the degree to 
which luck or chance influenced peoples’ 
health status, (2) the degree to which people 
generally felt threatened by serious dis- 
eases, and (3) the degree to which people felt 
they could control their own health through 
self-care or preventive health behaviors. 
These scales were scored in such a way that 
higher scores indicated greater internal or 
self-control over health (and thus were less 
influenced by external forces such as serious 
disease or chance). 

In addition to demographic characteristics 
such as age, sex, marital status, race, and 
religious affiliation, the pediatricians an- 
swered questions about the number of social 
sciences and humanities courses they took in 
college, whether they held an advanced de- 
gree other than the MD, how many vacation 
days they had taken in the past 12 months, 
how many hours a week they worked, how 
many research or clinical journals they read 
on a regular basis, and how many scholarly 
articles they had published in their careers. 
Respondents were also asked to estimate the 
likelihood of their pursuing eight career op- 
tions on a scale of 0% to 100%. 


Hypotheses 


The following null hypotheses were tested: 
that there is no significant relationship be- 
tween pediatricians attitudes toward mental 
illness prevention and their demographic and 
social characteristics, health beliefs, educa- 
tional background, or previous scholarly 
activity. 

RESULTS 
Scale Construction 


Principal components factor analysis 
_-was used to test our conceptual model of 
attitudes regarding preventive mental 
health treatment. After inspection of 
factors with eigenvalues greater than 
1.0, we decided to limit further analysis 
to eight factors. Varimax rotation was 
used to obtain meaningful factor con- 


structs. Items were only included in- 


scales if they had a loading greater than 
0.49 on a factor with an eigenvalue 
greater than 2.0. Based on this analysis, 
Table 1 shows that we were able to con- 
struct five modestly reliable scales re- 
flecting the dimensions of attitudes to- 
ward prevention and barriers that 
might inhibit such clinical activity. 
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*Higher scores indicate more positive attitudes. 
tHigher scores indicate that barriers are seen as more inhibiting. 


Scale means were calculated based on 
the sum of the item scores (1 through 5) 
divided by the number of items in the 
scale. Higher scores on the appropriate- 
ness, effectiveness, and ethics scales in- 
dicated more positive attitudes. Higher 
scores on the two barrier scales (finan- 
cial barriers and time and educational 
barriers) indicated greater belief in the 
barrier. 

Hlustrative items and responses from 
each of the five scales are presented in 
Table 2. Copies of the complete ques- 
tionnaire, the 29 items making up the 
scales, and item-by-item responses are 
available on request from the senior au- 
thor (J. Y.). Pediatricians almost always 
either strongly or somewhat agreed 
that preventive mental health-oriented 
interventions with high-risk children 
were appropriate. There was some un- 
certainty and almost no disagreement 
on most items. Generally two thirds or 
more of the sample felt that preventive 
measures were appropriate in the situa- 
tions described (scale mean, 4.15). 

Although generally favorable atti- 
tudes were expressed about the efficacy 
of prevention (scale mean, 3.55), there 
was considerable uncertainty and dis- 
agreement about whether the efficacy 
of prevention had been substantiated by 
research evidence. 

As shown in Table 1, there was also 
favorable consensus in our sample that 
such preventive mental health mea- 
sures were ethical (scale mean, 3.73). 
However, Table 1 also shows that there 
was strong consensus about two impor- 
tant barriers to preventive activities: 
financial issues (scale mean, 2.05) and 
time and educational barriers (seale 
mean, 2.61). Responses to items in 


_ Table 1.—Characteristics of Scales Developed to Measure Attitudes Toward 
Preventive Mental Health Activities in Routine Pediatric Clinical Practice 








- No.of Average 
Scale Items Item Score 
Appropriateness* 6 445 
Efficacy* 11 3.55 
Ethics* 4 3.73 
Financial barrierst 2 2.05 
Education and time 
barrierst: 








' Rangeof 
SD Scores 


0.45 2.67-5.0 
0.52 1.82-4.73 
0.68 1.75-5.0 
0.82 1.0-5.0 


Cronbach's « 


















3B RE 







0.82 1.0-5.0 









these scales indicated strong belief that 
neither patients nor third-party payers 
were willing or likely to pay for preven- 
tive mental health services. Similarly, 
there was general consensus that pedia- 
tricians lacked appropriate training to 
do prevention, and very divided opinion 
about whether pediatricians had suffi- 
cient time to be concerned about the 
mental health oftheir patients. . 

Some additional items measuring at- 
titudes toward barriers did not form re- 
liable scales. Responses to these items 
indicated that there was very divided 
opinion and much uncertainty regard- 
ing the pediatrician’s role with the chil- 
dren of psychiatrically hospitalized par- 
ents. Similarly, pediatricians were 
divided in the degree to which they felt 
that preventive mental health practice 
entailed more uncertainty than other 
kinds of pediatric practice or whether 
mental health—oriented prevention was 
unlikely to become part of routine prac- 
tice due to the usual orientation of phy- 
sicians in which acute problems are the 
primary focus of concern. Finally, there 
was also disagreement regarding 
whether the organization of both resi- 
dency training and private practice in- 
hibited the initiation of preventive men- 
tal health—oriented practice. 

In summary, our samples generally 
agreed that mental health—oriented 
prevention with high-risk children in 
routine clinical practice was very appro- 
priate, ethical, and somewhat effective. 
They also generally believed that the 
lack of reimbursement for preventive 
services and the lack of adequate psy- 
chiatric training in prevention were sig- 
nificant barriers inhibiting the expan- 
sion of mental illness prevention. 
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Table 2.—Frequency Distributions of Illustrative Items From Five Scales Used to Measure Attitudes Toward Preventive Mental Health 
_ Activities in Routine Pediatric Clinical Practice 





% of Agreement 


| Appropriateness 

It is the pediatrician’s responsibility in treating a - 

patient with serious illness to assess the extent to 

which the patient's family members have been 

affected psychologically. 64 34 
Intervening in the lives of the children of a psychiatric 

patient constitutes high-quality pediatric practice. 36 43 

oe ee . ag .. Efficacy 

Preventive mental health interventions are generally 

worth the amount of time they take. 40 40 
Preventive mental health sounds good as a concept, 

but in reality there is little evidence that preventive 

interventions are effective. 2 11 

oes f l Ethics 

Attempting to intervene in the lives of the children of a 

psychiatric patient poses a serious ethical problem. 3 12 


Preventive mental health efforts initiated by a 


pediatrician are potentially unethical because they 


are too intrusive. 


1 1 
__ Financial Barriers _ 


Most people at the present time are not very willing to 
pay for most preventive mental health interventions. 27 48 


Third-party payers are not very likely to support 
reimbursement for preventive mental health 
interventions. 


Pediatricians often find it difficult to initiate many 


preventive mental health measures because they 


are not trained to do so. 


Pediatricians rarely have time to be concerned about 


the mental health of their patients. 


Intercorrelations Among 
Scales and Barriers 


Pearson correlation coefficients were 
calculated among the scales measuring 
attitudes toward prevention and barri- 
ers inhibiting preventive practice. All 
three attitudes toward prevention 
scales were positively correlated with 
each other (P<.05 to P<.001). Atti- 
tudes regarding financial barriers were 
negatively related to attitudes regard- 
ing the appropriateness of mental ill- 
ness prevention (P <.01) but were unre- 
lated to attitudes regarding the ethics 
or efficacy of mental illness prevention. 
That is, pediatricians who viewed men- 
tal illness prevention as less appropri- 
ate were more likely to feel that cost 
factors inhibited preventive mental 
health practice. Attitudes regarding 
educational and time barriers were pos- 
itively related to attitudes regarding ef- 
fieacy (P<.02), ethics (P<.001), and fi- 
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40 34 
Educational/Time Barriers 

27 57 

5 27 


nancial barriers (P<.001). That is, 
pediatricians who perceived education- 
al and time barriers as being more oper- 
ative were also more likely to perceive 
financial barriers to mental illness pre- 
vention, but were also more likely to 
feel that such interventions were both 
effective and ethical. 


Attitudes Toward Prevention and 
Pediatricians’ Sociodemographic 
and Work Characteristics 


Based on Pearson correlation coeffi- 
cients and/or one-way analysis of vari- 
ance, we found few relationships among 
scores on any of the five attitude and 
barrier scales with respondents’ sex, 
race, religious affiliation, the amount or 
kind of course work they took before 
medical school, the number of hours 
they worked in an average week, or the 
number of journals they regularly read 
in an average month. Female pediatri- 
cians were slightly more likely than 


Uncertaln 
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(2) (1) 
(3) Somewhat Strongly 
Disagree Disagree 


1 2 0 
15 5 1 
16 3 0 
25 41 20 
15 4t 29 

7 37 54 
10 12 27 
19 6 | 2 

4 9 4 

9 40 19 


male pediatricians to perceive mental 
illness interventions as appropriate 
(x=4.27+0.47 vs 4.12+0.44, 1 df 
F = 8.30; P<.004). Academic pediatri- 
cians (y= 3.35) were less likely to per- 
ceive such interventions to be effica- 
cious than house staff (y=3.55) or 
clinical faculty (x = 3.60) (2 df F =4.86; 
P<.008). 

Those pediatricians who had taken 
more humanities courses in college 
were more likely to perceive mental 
health~oriented prevention as role ap- 
propriate (r= .154; P<.01) and those re- 
porting longer work weeks were a little 
less likely to see such interventions as 
efficacious (r= —.147; P<.001). 

In looking at the relationship be- 
tween career aspirations and attitudes 
toward prevention, only a few signifi- 
cant correlations were found. Pediatri- 
cians who were in or who aspired to 
careers in public health were a bit more 
likely to view mental health-oriented 
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prevention as role appropriate (r= .154; 
P<.01) and efficacious (r=.183; 
P<.03), and those who were in or as- 
pired to a teaching affiliation were sig- 
nificantly more likely to feel that mental 
health-oriented prevention was appro- 
priate (r=.186; P<.001). In contrast, 
pediatricians more likely to be in or as- 
pire to a tenure track academic career 
felt that prevention was less efficacious 
(r= 151; P<.01). 


Attitudes Toward Mental 
Heaith—Oriented Prevention 
and Personal Health Beliefs 


Pediatricians answered 19 items con- 
stituting three scales that measured dif- 
ferent dimensions of their beliefs about 
the locus of control in health matters: 
the role of chance, the general threat of 
serious disease, and the role of self-con- 
trol and self-care. On these scales, high- 
er scores indicated stronger beliefs in 
internal vs external factors (ie, a lesser 
role of chance and of serious disease as a 
threat to health and the greater impor- 
tance of self-care). 

In looking at the relationship be- 
tween these health belief scale scores 
and our pediatricians’ attitudes toward 
prevention, pediatricians who ex- 
pressed more positive attitudes toward 
the efficacy of mental health-oriented 
prevention in their clinical practice 
weré less likely to believe in the role of 
luck or chance in good health (r =.22; 
P<.001), less likely to view good health 
as seriously threatened by disease (r = 
.15; P.<.01), and more likely to favor 
self-care (7 = .26; P <.001). A favorable 
attitude toward the appropriateness of 
mental health-oriented prevention in 
clinical practice was also positively re- 
lated to the importance of self-care (7 = 
19; P <.001). 


COMMENT 


Because our sample was drawn froma 
single medical school’s pediatrics de- 
partment, rather than from a broader 
community sample of practicing pedia- 
tricians, our response rate was only 
70%, and the study relied entirely on 
self-report questionnaire measures, our 
results must be considered preliminary 
and may not be generalizable to all pedi- 
atricians. However, with these caveats 
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in mind, given that between 3% and 10% 
of patients under the age of 18 years are 
diagnosed in outpatient settings as hav- 
ing some type of mental disorder,’ it is 
encouraging that our sample of pediatri- 
cians expressed generally favorable at- 
titudes toward the appropriateness, ef- 
fieacy, and ethical nature of mental 
illness prevention in their practices. 
However, they also expressed signifi- 
cant uncertainty about the adequacy of 
the data on which the literature is 
based, and considerable concern that 
educational, financial, social, and orga- 
nizational barriers had inhibited the 
growth of preventive mental health- 
oriented practices in pediatrics. Al- 
though we can be reassured that these 
pediatricians endorsed such prevention 
so favorably, additional studies of other 
groups of pediatricians are needed to 
determine the extent to which our pre- 
liminary findings can be generalized. 
The extent to which such positive atti- 
tudes are sufficient to ectually over- 
come the numerous barriers that pedia- 
tricians also perceived is unknown. 
Studies relating the attitudes we stud- 
ied to actual practice patterns are neces- 
sary to answer this question, especially 
since several recent studies conducted 
in primary medical care settings re- 
vealed that appropriate preventive care 
fell significantly short of generally 
agreed-on standards.*” 

Although many of the fectors that we 
studied in relationship to attitudes to- 
ward mental illness prevention yielded 


weak, inconsistent, or no associations, 


several consistent-trends in the findings 
are notewcrthy. The significant associa- 
tions between pediatricians’ preventive 
practice orientations and their own per- 
sonal health beliefs, previcus interest in 
the humanities, and work habits sug- 
gest that prevention is one area in which 
personal beliefs may affec: the practice 
behaviors or behavioral intentions of 
physicians. Only a few recent studies 
have explored the relationships be- 
tween health beliefs and practice pat- 
terns in physician populations." These 
findings may imply that before some 
pediatricians can be expeczed to change 
their practice patterns, they might have 
to underge significant changes in their 
personal beliefs regarding how people 


get sick or stay healthy. Such pediatri- 
cians may be identifiable on the basis of 
their personal beliefs about how one be- 
comes and stays healthy. 

Finally, anether implication of our 
findings is that there needs to be a sig- 
nificant expansion of training activities 
directed toward increasing the knowl- 
edge arid skills of medical students and 
residents related to mental health—or- 
iented services,” an area of training in 
which most pediatricians believe they 
have received inadequate preparation.” 
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Advising Parents to Stop Smoking 


Opportunities and Barriers in Pediatric Practice 


Barbara L. Frankowski, MD, Roger H. Secker-Walker, MB 


© All pediatricians in Maine were sur- 
veyed by mail to assess their beliefs and 
attitudes about parental smoking and 
their current activities concerning advice 
on smoking cessation. The response rate 
to three mailings was 86%. Most pediatri- 
clans (91%) reported advising parents 
who smoke to quit and estimated spend- 
Ing an average of almost 5 minutes giving 
advice on how to quit smoking. Almost all 
pediatricians (94%) felt moderately or very 
confident in addressing passive smoking 
issues. However, only 46% felt moderately 
or very confident in advising parents how 
to stop smoking. Important barriers to 
providing advice on smoking cessation to 
parents included negative parental expec- 
tations and not having enough time. Only 
6% of the pediatricians noted lack of reim- 
bursement as a barrier. The majority of 
respondents (84%) were moderately or 
very willing to learn brief methods of giv- 
Ing advice on how to stop smoking to 
parents. 

(AJDC. 1989;143:1091-1094) 


he Surgeon General has suggested 

that one of the pediatrician’s most 
important educational obligations is to 
encourage and help parents give up cig- 
arette smoking.’ Pediatricians are in a 
unique position to address the issues of 
smoking prevention and smoking cessa- 
tion at several levels. Healthy young 
adults who are starting a family see a 
pediatrician more often than any other 
health care professional. Of the 3.6 to 
3.7 million women who have given birth 
in the United States each year since 
1980, approximately 1:0 to 1.2 million 
women smoked while pregnant.” In ad- 
dition, the majority of women who give 
up smoking during pregnancy start 
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smoking again after the baby is born.* 
New parents are motivated to make 
changes in their own life-styles “for the 
good of the baby.” The pediatrician usu- 
ally sees the mother shortly before and 
after delivery of the baby and at regular 
intervals over the next tew weeks, 
months, and years for health supervi- 
sion and other visits. Each of these con- 
tacts could provide an opportunity to 
support asmoker in her efforts to quit or 
to support a recent ex-smoker in her 


efforts to refrain from starting again. - 


Women who succeed in staying away 
from cigarettes will then model non- 
smoking behavior for their children. 

The purpose of this study was to as- 
sess the current, activities of pediatri- 
cians concerning their provision of 
smoking cessation advice for the par- 
ents of the children in their office prac- 
tices, their beliefs and attitudes about 
the effects of passive smoking and the 
initiation of smoking in children and ad- 
olescents, their confidence in their abili- 
ty to offer advice about smoking, the 
opportunities and perceived barriers to 
providing advice to stop smoking, and 
their willingness to learn methods of 
providing advice about smoking pre- 
vention and smoking cessation. 


SUBJECTS AND METHODS 


A questionnaire was developed to address 
the factors that might influence pediatricians 
to provide advice on smoking cessation to the 
parents of their pediatric patients. The ques- 
tionnaire contained 50 items and addressed 
the pediatrician’s estimate of the proportion 
of smoking parents with whom smoking is 
discussed, the pediatrician’s concerns about 
parental smoking, their level of confidence in 
discussing the effects of parental smoking on 
children, the estimated proportion of parents 
advised to stop smoking and the time spent 
advising parents about quitting, their level of 
confidence in advising parents how to quit, 
and their level of willingness to learn brief 
methods of providing advice on smoking ces- 
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sation to parents. Further items addressed 
whether the office had a policy on smoking, 
the availability in the office of printed materi- 
als about smoking cessation, and a list of the 
available smoking cessation resources within 
the community. Additional questionnaire 
items addressed the perceived barriers to 
giving advice to parents who smoke, beliefs 
about the effects of parental smoking on chil- 
dren, and the opportunities pediatricians 
have to address the smoking issue with par- 
ents. Final questions inquired about smoking 
status, year of graduation. from medical 
school, number of years in pediatric practice, 
pediatric subspecialty, and type of practice. 

We pretested this survey instrument 
among the pediatric faculty at the Maine 
Medical Center, Portland, mailing the ques- 
tionnaire to the pediatricians there and ob- 
taining a response rate of 938%. After review- 
ing these responses, we surveyed all the 
remaining licensed pediatricians in the state 
of Maine using the same instrument. Second 
and third mailings were sent to non- 
respondents. 

We examined the frequency of responses 
to each item and also the relationships among 
responses. For the items addressing atti- 
tudes toward the effects of parental smoking 
and the ratings of opportunities to advise 
parents to stop smoking, we devised simple 
scales by summing the responses to these 
items. Because most of these data are cate- 
gorical, we used x’ analyses to identify signif- 
icant relationships using a P<.05 as the level 
of statistical significance. For continuous 
variables, we grouped the responses into cat- 
egories for comparison with the categorical 
responses. 


RESULTS 


In 1987, we mailed the questionnaire 
to 155 pediatricians and received 139 
responses for a return rate of 89.7%. We 
excluded physicians who had retired 
(n=16), who reported they were no 
longer practicing in Maine, or who were 
in research or administration (n=23). 
With these exclusions, we had 100 re- 
spondents. We have assumed that the 
16 nonrespondents were in active prac- 
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tice in Maine, for a response rate of 
86.2% (100/116). 


Pediatricians 


On average, the respondent pediatri- 
cians, 34% of whom were women, had 
been in practice for 11.7 years (range, 1 
to 40 years). Forty-six percent were in 
solo practice, 25% were in a partner- 
ship, 12% were hospital based, 7% were 
in group practices, 2% were in a commu- 
nity health center, and 8% were in other 
types of practice; 33% of all the respon- 
dents were on the faculty at the Maine 
Medical Center. Although 41% of the 
pediatricians had a subspecialty in pedi- 
atrics, the majority of these (74%) also 
saw patients for general pediatric prob- 
lems. Only 4% were current smokers, 
30% were former smokers, and 65% had 
never smoked. 


Attitudes and Beliefs 


Most pediatricians agreed or strongly 
agreed that parental smoking led to 
more respiratory infections (98%) and 
more ear infections (68%) in children 
and increased the chances that children 
will become smokers (94%). Manv (65%) 
agreed that advice about smoking 
should be given to parents who smoke 
even when they bring their child to the 
pediatrician for problems unrelated to 
. smoking. | 


Current Activities 


' Pediatricians estimates of the pro- 
portion of parents who smoke ranged 
from about 10% to 50% or more, with 
the majority (72%) of respondents esti- 
mates being about 25% or 33%. Most 
pediatricians (72%) estimated that they 
talk to 25% or more of the parents who 
smoke about the effects of smoking on 
their children, with 43% talking to three 
fourths or more.of these parents. The 
major concerns addressed by the pedia- 
triclans were lower birth weight, the 
health effects of passive smoking on in- 
fants, parental modeling of smoking, 
the effects on parental health, and 
smoking-related environmental haz- 
- ards such as fires and burns. 

_ Most pediatricians (91%) reported ad- 
vising parents who smoke to quit, with 
two thirds of the pediatricians advising 
75% or more of such parents to do so. 
The average estimated proportion of 
parents advised to quit was 71.2% 
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Table 1.—Confidence of Pediatricians in Advising Parents to Stop Smoking 


Characteristics 


Rating of opportunities to provide 
advice to parents to stop smoking 
High 
Low 


` Perceived barriers to talking to 
parents about smoking 
None 


=] 


Parents do not expect me to give 
this sort of advice 
Not checked 


Checked 
*P< 01. 





(SD = 39.&%). The estimated time spent 
advising parents to quit, for those pedi- 
atricians (89%) who provided such an 
estimate, averaged 4.9 minutes 
(SD =4.6 minutes). Seventy-four per- 
cent of tke respondents who advised 
parents to stop smoking did not provide 
an estimate of the effectiveness of their 
advice; for the 26 pediatricians who did, 
the estimated successful rate of cessa- 
tion ranged from 1% to 75%, with a 
mode of 10%. 

Almost all pediatricians (94%) felt 
moderately (48%) or very confident 
(51%) in acdressing smoking issues with 
parents, kut only 46% of pediatricians 
felt moderately (28%) or very confident 
(18%) in advising parents to quit. Most 
pediatriciens (92%) had a “no smoking” 
policy in their offices; 31% had lists of 
available smoking cessation resources 
in the community, and 25% had printed 
materials to give smokers to help them 
quit. 

O>portunities to Talk 
to Parents About Smoking 


Pediatrizians were asked to rate vari- 
ous types of visits as poor, fair, good, or 
excellent cpportunities to talk to or ad- 
vise parenzs who smoke about stopping 
the habit. Prenatal visits, health super- 
vision visits, and visits for acute respi- 
ratory proolems were rated as good or 
excellent opportunities by 83%, 77%, 
and 87% ofthe respondents, respective- 
ly. Visits to the mother at delivery and 
visits for other problems were rated as 
good or 2xcellent opportunities by 
smaller proportions of pediatricians, 
67% and 37%, respectively. Pediatri- 
cians who rated these potential oppor- 


Sample Size 


Moderately or Very Confident 
in Advising Parents to Stop 
Smoking, % 


tunities more highly also reported ad- 
vising a significantly greater proportion 
of parents to quit than those who rated 
them less highly (P<.01). . 


Barriers to Providing Advice About 
Smoking to Parents Who Smoke 


Twenty-four percent of the pediatri- 
cians thought that parents who smoke 
do not expect this advice from their pe- 
diatrician, while “not having enough 
time” was noted as a barrier to giving 
advice on smoking cessation by 23% of 
the respondents. Some pediatricians 
were concerned that parents would get 
defensive and might even change pedi- 
atric practices if offered such advice. 
Ten percent of the respondents felt ill at 
ease about giving such advice and 6% 
considered lack of reimbursement to be 
a barrier. Only 3% of the pediatricians 
believed that the effects on the child 
were not serious enough to warrant giv- 
ing advice on smoking cessation to par- 
ents, and a similar proportion believed 
that giving advice about smoking was 
none of their business. 

One or more barriers were identified 
by 65% of pediatricians, and these re- 
spondents were significantly less likely 
to advise parents to stop smoking than 
were pediatricians who identified no 
barriers (P<.01). Pediatricians who 
identified “parents not expecting this 
advice” as a barrier also reported advis- 
ing significantly fewer parents to quit 
smoking (P = .02). 


Confidence in Advising 
Parents to Stop Smoking 


Higher ratings of the opportunities to 
provide advice to parents to stop smok- 
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Characteristics 


Years in pediatric practice 7 
<5 


6-10 
>10 


_ Smoking status. 
Never smoxed 


Current or former smoker 


Rating of opportunities to 
provide advice to parents 
about smoking , 

High 


Low 


Perceived barriers to talking 
to parents about smoking 
None 


=t 


*p<.05. 
+P<.01. 


ing, not checking any of the barriers to ` 


talking to parents about smoking, and 
not checking “parents do not expect me 
to give this sort of advice” were each 
associated with higher levels of confi- 
dence in advising parents to stop smok- 
ing (P<.01) (Table 1). 


Willingness to Learn 
Brief Methods of Advice 


The majority of respondents (84%) 
were either moderately (88%) or very 
(46%) willing to learn brief methods of 
giving advice about stopping smoking to 
parents. Pediatricians who had fewer 
years of experience in pediatric practice 
were more willing to learn methods of 


smoking cessation for parents as com- - 


pared with more experienced pediatri- 
cians (P<.02). There was no difference 
in “willingness” based on the type of 
practice. Pediatricians who identified 
themselves as smokers or ex-smokers 
were less willing to learn brief methods 
of advice on smoking cessation for par- 
ents than were those who had never 
smoked (P<.02). The level of willing- 
ness of the pediatricians to learn brief 
methods of giving advice on smoking 
cessation to parents was significantly 
and directly related to their rating of the 
opportunities to talk to parents about 
stopping the habit (P<.01) and to not 
identifying any barriers to giving advice 
about smoking to parents who smoke 
(P<.01) (Table 2). 
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Table 2.—Willingness of Pediatricians to Learn Brief Methods of Smoking Cessation 
Advice for Parents 


Sample Size 


Very Willing to Learn 
Brief Methods of Advising 
Parents to Stop Smoking, % 


COMMENT 


The results reported herein are based 
on a high response rate (86%) to the 
three mailings of the questionnaire and 
are thus reasonably representative of 
the pediatricians practicing in the state 
of Maine. The pediatricians’ estimates 
of the proportion of parents who smoke 
whom they advised to stop should be 
interpreted with some caution. Self-re- 
porting may overestimate the propor- 
tion of physicians who claim they advise 
patients to stop smoking,‘ and we do not 
have information from the parents. 
Nevertheless, some important observa- 
tions can be made. 

A large proportion of pediatricians 
report talking to parents about the ef- 
fects of smoking on their children, and 
their concerns about these effects re- 


flect the literature on passive smoking 


and parental role modeling.” The vast 
majority of pediatricians report advis- 
ing most parents to stop smoking, with 
two thirds reporting advising 75% or 


more of such parents to stop. The pedia-. 


tricians’ estimates of the proportion of 
parents advised to stop smoking varied 
widely, but the mean value, 71.2%, is 
close to that reported by healthy smok- 
ers attending university-based outpa- 
tient clinics (68%) and by other pa- 
tients (60%)." 

The average reported time spent ad- 
vising parents to quit was almost 5 min- 
utes, with a range of 1 to 20 minutes. 
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These estimates of the time spent talk- 
ing about smoking are comparable with 
those reported by Iowa physicians (me- 
dian, 5 minutes; range, 1 to 30 minutes) 
and to patients’ reports of the number of 
minutes their physicians spent talking 
about smoking in medical settings.”” 
Use of the prenatal visit, health su- 
pervision visits, and visits for respira- 
tory problems, which pediatricians con- 
sidered the best opportunities to talk to 
parents about stopping smoking, and 
providing self-help materials and lists of 
available community smoking cessation 
resources to smokers would encourage 
and assist parents in their efforts to 
quit. 
Hughes and Kottke” identified five 
major reasons for physicians failing to 
ask patients to quit—not believing the 
advice is worthwhile, not having the 
time to give advice, feeling that counsel- 
ing is not a physician activity, not want- 
ing to embarrass patients or discourage 
them from returning, and not realizing 
that advising patients to quit smoking 
can be simple. Of these potential barri- 
ers, the time concern was checked as a 
barrier by about one fourth of the re- 
spondent pediatricians. The perception 
that parents who smoke do not expect 
this advice from their pediatricians was 
also checked by about one fourth of the 
respondents. When other comparable 
eoncerns about potential parental re- 
sponses to advice on smoking cessation, 
such as getting defensive or changing 
pediatric practices, are added to the 
perception of parents lack of expecta- 
tion, barriers of this kind were noted by 
30% of the pediatricians. Only three of 
the pediatricians believed that the ef- 
fects of smoking on the child were not 
serious enough to warrant giving advice 
on smoking cessation to parents. The 
pediatricians report of the high propor- 
tion of parents given advice on smoking 
cessation and the time spent doing this 
indicate that the vast majority believe 
that giving advice to stop smoking is 
worthwhile. Similarly, only three pedi- 
atricians considered that giving advice 
about smoking was none of their busi- 
ness, indicating that the vast majority 
do consider that giving advice about 
smoking to parents is a pediatrician ac- 
tivity. We did not have an item address- 
ing Hughes and Kottke’s fifth reason for 
not giving advice to patients about quit- 
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ting smoking. We also have no informa- 
tion yet as.to how smoking parents 
themselves feel about receiving advice 
on quitting smoking from their pedi- 
atricians. 

Pediatricians reported high levels of 
confidence in talking to parents about 
the effects of smoking on their children 
but had less confidence in advising par- 
ents to quit. Surveys of other physicians 
have also noted low levels of confidence 
in providing advice on smoking cessa- 
tion. *" Most pediatricians provided no 
estimate of the success rate of their ad- 
vice to quit smoking, but for those who 
did, the modal estimate was 10%. Suc- 
cess rates of this order after physician- 
delivered advice on smoking cessation 
have been reported from a number of 
studies. In a recently reported meta- 
analysis of 89 trials of advice on smoking 
cessation or counseling carried out in 
physicians offices, the average re- 
ported rate of quitting after 1 year in the 
intervention groups was 5.8% higher 
than that in the control groups.” Even a 
sustained rate of quitting as low as 5%, 
as reported by Russell and colleagues” 
in 1979 using brief (2-minute) advice on 
smoking cessation, supportive printed 
material and follow-up (which was more 
effective than brief advice alone, 3.3%), 
would produce a large number of those 
who quit if all primary care practitio- 
ners engaged in this behavior. It has 
been shown that persuading as few as 1 
in 20 smokers to quit compares favor- 
ably in cost-effectiveness to treating in- 
dividual patients for hypertension or 
hypercholesterolemia.” 

As might be expected, there were 
generally high levels of willingness to 
learn brief methods of providing advice 
on smoking cessation to parents. This 
high level of willingness by pediatri- 
cians to learn methods of giving advice 
on smoking cessation is consistent with 
other reports concerning interest by 
primary care physicians in acquiring 
skills to help patients change their be- 
havior.*” The confidence of physicians 
about their abilities to help patients stop 
smoking can be increased if they are 
given support, such as physician train- 
ing, referral information, monetary re- 
imbursement, literature to hand out, or 
the ability to hire or train staff to help.” 

‘Perry and Silvis” stress that pediatri- 
cians need to learn the skills to promote 
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nonsmoking and to encourage attempts 
to quit by parents and adolescents. 
They also need to motivate themselves 
to use these skills. In designing work- 
shops or in-office training for pediatri- 
cians to enhance their skills in providing 
advice on smoking cessation to parents, 
we see several areas that need address- 
ing. The barrier of perceived negative 
parental expectations needs to be re- 
solved by asking parents what they 
think about their pediatricians advising 
them to stop smoking. The advice or 
counseling clearly needs to be delivered 
in about 6 minutes but also must be 
presented in such a fashion that the pro- 
cess of quitting and staying away from 
cigarettes can be brought up at each 
visit, if nezessary. The important com- 
ponents of advice on smoking cessation 
for use in office practice, which can be 
delivered in 3 to 5 minutes, have been 
described by several authors.“°?** 
Most importantly, such training ses- 
sions should involve modeling the ad- 
vice either live or on videotape and role 
playing the type of advice that can be 
given with appropriate feedback. Such 
modeling and role playing substantially 
increase confidence in one’s ability to 
undertake these new skills and increase 
the likelihood that such advice will be 
given. Pediatricians are in an excellent 
position to incorporate advice on smok- 
ing cessation for parents into routine 
care, and by enhancing their skills in 
providing such advice, they may con- 
tribute more effectively to the con- 
eerted effrt to help smokers stop 
smoking. 

This project was supported in part by grant 
CA22453 from. the Public Health Service, National 
Cancer Institute, Bethesda, Md. 
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Effectively relieves symptoms of allergic 
rhinitis and itch 


The only liquid antihistamine with 
convenient BID dosage 


Pleasant citrus taste, sugar-free, dye-free 


The #1 prescribed pediatric liquid 
antihistamine’ 


*National Prescription Audit, IMS America, Ltd. Data on file, 
Sandoz Pharmaceuticals Corporation 








ya Tavist syrup 


sy (clemastine fumarate) 0.67 mg/5 ml 


Lets kids be kids 
12 hours long 


© 1989 Sandoz Pharmaceuticals Corporation TAS-0789-01 6/89 
Please see a brief summary of prescribing 
information on the following page. 





nastine fumarate) SYRUP 0.5 mg/5 mi 
iont as clemastine fumarate 0.67 mg/5 mij 


oe ` INDICATIONS AND USAGE 

ist (clemastine fumarate) Syrup is indicated for the relief 

nptoms associated with allergic rhinitis such.as sneezing, 
ea, pruritus and tacrimation. Tavist® (clemastine tuma- 

ip is indicated for use in pediatric populations (age 

rough 12) and adults {see DOSAGE AND ADMINI- 

TION), 

hould be noted that Tavist® iclernastine fumarate} is indi- 

for the relief of mild, uncomplicated allergic skin manifes- 

S Sof urticaria and angioedema at the 2 mg dosage level 







Ba CONTRAINDICATIONS 

ihistamines are contraindicated in patients hypersensitive 
drug or to other antihistamines of similar chemical structure 
7RECAUTIONS — Drug Interactions in a complete pack- 
iser. 

ihistamines should not be used in newborn or premature 
š: Because of the higher risk of antihistamines for infants 
ally and for newborns and prematures in particular, anti- 
nine therapy is contraindicated in nursing mothers (see 
"AUTIONS — Nursing Mothers in a complete package 


| 

WARNINGS 
ihistarnines should be used with considerable caution in 
its with: narrow angle glaucoma, stenosing peptic ulcer 
duodenal obstruction, symptomatic prostatic hypertrophy, 
ladder neck obstruction. 
t with CNS Depressants: Tavist® {clemastine fumarate} 
dditive effects with alcohol and other CNS depressants 
nics, sedatives, tranquilizers, atc.), 
Lay Activities Requiring Mental Alertness: Patients should 
imed about engaging in activities requiring mental alert- 
such as driving a car or operating appliances, machinery, 


rin the Elderly {approximately 60 years or older): An- 
mines are more likely to cause dizziness, sedation, and 
ansion in elderly patients. 


ADVERSE REACTIONS 


“most frequent adverse reactions are underlined: 
vous System: Sedation, sleepiness, dizziness, disturbed 
ination, fatigue, confusion, restlessness, excitation, nerv- 
$$, tremor irritability, insomnia, euphoria, paresthesia, 
d-vision, diplopia, vertigo, tinnitus, acute labyrinthitis, hys- 
yuritis, convulsions. 
i#trointestinal System: Epigastric distress, anorexia, 
@, vomiting, diarrhea, constipation. 
‘piratory System: Thickening of bronchial secretions, 
asé of chest and wheezing, nasal stuffiness. 
diovascular System: Hypotension, headache, palpitations, 
tania, extrasystoles. 
natologic System: Hemolytic anemia, thrombocytopenia, 
uloxytosis. 
vtourinary System: Urinary frequency, difficult urination, 
y retention, early menses. 
eral: Urticaria, drug rash, anaphylactic shock, photosen- 
excessive perspiration, chills, dryness of mouth, nose 
roat 
DOSAGE AND ADMINISTRATION 

SAGE SHOULD BE INDIVIDUALIZED ACCORDING TO 
{EEDS AND RESPONSE OF THE PATIENT. 
tric: Children aged 6 to 12 years 

Symptoms of Allergic Rhinitis — The starting dose is 
poonful (0.5 mg clemastine) twice daily. Since single doses 
to:2.25 mg clemastine were well tolerated by this age 
, dosage may be increased as required, but not to exceed 
poonstul daily (3 mg clemastine}. 

Urticaria and Angicoedema — The starting dose is 2 tea- 
stu! {1 mg clemastine} twice daily, not to exceed 6 tea- 
Sul daily i3 mg clemastine}. 
§ and Children 12 Years and Over 

Symptoms of Allergic Rhinitis ~ The starting dose is 
ip seat it mg odes twice daily. Dosage may be 














Urticaria and Angicedema — The starting dose is 4 tea- 
s laa mg. clemastine) twice daily, not to exceed 12 tea- 
daily - ma clėmastine}, 


- HOW SUPPLIED 
® (clem catia fumarate) Syrup = 

nastine 05: mg/5.mi (present as clemastine fumarate 0.67 
mil, A clear colorless liquid with a citrus flavor, in 4 fi. oz. 
Oe 0078-0222-31). 
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The AMA now offers a marketplace of opportunities in your own 
specialty journal. Starting in September, AJDC and all Archives. 
journals will feature a new “Classified Advertising” section. You can 
put your message in the hands of every specialist in your target market, 
every month, with one or more AMA journals. 


The affordable “Classified 
Advertising” section in each 
journal offers a highly visible 
coneentration of wide-ranging 
physician opportunities 
within each specialty. 







Take your choice, 
but make that choice 
an AMA specialty 
journal for physician 
recruiting. The 
reason: We target the 
physician you want 
to reach. 
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Radiological Case of the Month 








Christina T. Giuliano, MD; Abraham Zerykier, MD; Jack O. Haller, MD (Contributors); 


12-year-old Asian boy with a diag- 

nosis of acute lymphocytic leuke- 
mia received induction chemotherapy 
with good response. One month later, 
during the intensification phase of his 
chemotherapy, he was admitted to the 
hospital for abdominal pain. 

On physical examination he ap- 
peared to be in poor physical health 
with generalized abdominal tender- 
ness. Abnormal laboratory values in- 
cluded an erythrocyte sedimentation 
rate of 66 mm/h, and elevated amylase, 
aspartate aminotransferase, and al- 
kaline phosphatase levels. The patient 
continued to reach temperatures of 
39.4°C, despite antibiotic therapy 
with cephalothin, gentamicin sulfate, 
and carbenicillin disodium. His condi- 
tion deteriorated, and he was taken to 
the operating room for exploratory 
laparotomy following computed tomo- 
graphic (Fig 1) and gallium 67 citrate 
(Fig 2) studies 








Accepted for publication October 20, 1988. 

Contributed from the Department of Radiol- 
ogy, Downstate Medical Center (Drs Giuliano and 
Haller), and the Department of Pediatrics, The 
Long Island College Hospital (Dr Zerykier), 
Brooklyn, NY. 

Reprint requests to Department of Radiology, 
PO Box 648, University of Rochester Medical 
Center, 601 Elmwood Ave, Rochester, NY 14642 
(Dr Wood). 


AJDC—Vol 143, September 1989 


Beverly P. Wood, MD (Section Editor) 


CRESTS 


ENSUE 


SAP area 


Ot 


E PARN 
PEN 


Bees nee 





Radiological Case of the Month 1099 





sae -Denouement and Discussion = 








Pylephlebitis Secondary to 
Unsuspected Appendiceal Rupture 


Fig 1.—-Computed tomographic scan of the liver showing a low attenuation area (arrow) inthe posterior 


right tobe of the liver. 


Fig 2.— Gallium 67 citrate scan showing an area of increased uptake in the corresponding region of the 


liver (arrow). 


On exploratory laparotomy, the pa- 
ent was found to have a ruptured 
uppendix with microabscess formation 
n both lobes of the liver (pylephlebi- 
is), an unusual complication of appen- 
licitis rarely seen in the current era 
antibiotics. 

One week prior to admission, the 
yatient had completed a course of 
nduction chemotherapy consisting of 
vincristine sulfate, L-asparaginase, 
ntrathecal methotrexate sodium, and 
prednisone. Postoperatively, his 
purse was uncomplicated and un- 
aventful. He resumed chemotherapy 
following his release from the hospital 
and has had a complete remission of 
acute lymphocytic leukemia. He is cur- 
rently doing well, with no evidence of 
lisease. 

_ Pylephlebitis may be caused by any 
primary. inflammatory disease in 
which suppurative tissue is drained by 
oortal vein tributaries. One may see 
t secondary to a variety of intra- 
abdominal inflammatory processes 
within the gastrointestinal tract (ap- 
pendicitis), pancreatic or biliary sys- 
tem, spleen, umbilical vein of neo- 
nates, or urogenital tract. It is rare 
that foreign bodies puncturing viscera 
drained by the portal tree or that the 
portal vein or its branches directly 
may cause pylephlebitis. 1 The high 
mortality associated with hepatie ab- 


scess (50% overall, 80% when second- 
ary to causes other than. appendicitis) 
make it important to recognize the 


sence of pylephlebitis? = 





o ‘involve the draining veins with 





irombotie extension along the portal 


oute. Bacteria reach the liver and 


Pepen the portal triads, which 
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athologically, thrombophlebitis ò oc- 
s in the intra-abdominal vessels of 
in infected viscus. This may progress _ 


become infected both within and 
around the lymphatics. Polymorpho- 
nuclear leukocyte invasion and cellu- 
lar debris extend directly into the 
hepatic lobular parenchyma. The re- 
sulting pyogenic liver abscesses may 
be found in one or both hepatic lobes 
and may be solitary, be confluent, or 
consist cf multiple small abscesses 
diffusely distributed. Ochsner et al* 
described multiple abscesses in 45% 
of their patients. Balasegaram‘ found 
these lesions to be five times more 
common in the right lobe as compared 
with the left. This distribution is pos- 
tulated te be the result of blood flow, 
with the abscess localized to the lobe 
that receives drainage from the pri- 
mary site of infection. The right lobe 
receives a greater volume of blood, 
also contributing to the higher fre- 
quency of abscess found there.‘ 

Classically, these patients present 
with hyperpyrexia, abdominal pain, 
and malaise. A leukocytosis is often 
evident. However, as 30% of hepatic 
abscesses are seen in leukemic chil- 
dren reeeiving immunosuppressive 
chemotherapy, suspicion must be 
raised when these neutropenic pa- 
tients develop fever that is unrespon- 
sive to antibiotics.® 

The diagnostic workup begins with 
roentgenograms, which sometimes re- 
veal right basilar. pulmonary atelecta- 


sis, hepatomegaly, or air-fluid levels in. 
an abscess cavity, within the right. 


upper quadrant. 


À computed tomographic scan of the 

abdomen is useful to delineate focal 
lesions in the hepatic parenchyma. An 
abscess in the liver may be identified 


as a low-attenuation focus, with con- 


__trast-enhancing thick borders. Small 
microabscesses appear as multiple, — 


diffuse, low-attenuation lesions. These 


- Pediatr Infect Dis J 1982:1:317-821.. 


are more commonly seen in immuno- 
suppressed patients. 

The differential diagnosis for the. 
appearance of this computed tomo- 
graphic scan includes cysts, liver ade- 
noma, focal nodular hyperplasia, and. 
intrahepatic or subcapsular mucinous 
metastases from the colon or ovary. 
Loops of bowel adjacent to the liver 
may mimic the appearance of a hepatic 
abscess. | 

To further clarify the nature of the 
lesion, a “Ga citrate nuclear scan is 
useful. “Ga has a high avidity for 
localized pyogenic disease, with a de- 
tection rate of 90%, and is currently 
the agent of choice for imaging sup- 
purative inflammatory disease,’ 

When severe pylephlebitis is sus- 
pected, ultrasonography is-also a use- 
ful tool to evaluate the portal venous 
network. This has successfully iden- 
tified (1) echogenic thrombus in the 
lumen of the portal vein; (2) the exis- 
tence of portal vein collateral circula- 
tion; (3) enlargement of an already ` 
thrombosed vein; and (4) cavernous 
transformation of the portal vein.’ 
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Growing up on 
_ a steady theophylline 
is an Open-and-shut case 
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Changing your patients from sprinkled to solid theophylline administration shouldn't mean changing 
their serum levels as well. With Slo-bid, you won't change a thing when your younger asthma patients 
are ready to switch to intact administration. 


-Ni i i Switching from Slo-bid sprinkled to Slo-bid intact 
Slo bid maintains steady causes virtually no change in serum levels. Since the 
theophylline levels when release system doesn't change, theophylline perfor- 


mance with both forms is identical. There's no need to 


switchi ng from sprinkled to restabilize your patients when they switch to taking 


. ME . 1 capsules. In addition, capsules are the dosage form 
solid administration more patients prefer to take? 
Mean Serum Theophylline Concentration in 14 Children Dosed 
With Slo-bid Sprinkled and Slo-bid Intact Keep your patients’ theophylline levels steady. Start and 


stay with Slo-bid. It's the perfect theophylline system for 
asthma patients to grow up with. 


® Slo-bid Intact References: 1. Saccar CL, Gawchik S, Spitzer |, et al: Steady-state 
@ Slo-bid Sprinkled evaluation of sustained-release theophylline administered in apple- 
sauce in asthmatic children. /mmunol Allergy Pract 1987:9:462-466. 
2. Consumer attitudes toward solid forms of medication. Capsugel, 
GT 2 gee Be n6e oes a aa 44S Division of Warner-Lambert Company, March 1983. 
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Gyrocaps® 
Timed-Release Capsules 
BRIEF SUMMARY wn an A E 
Srnyou inthe form of long-acting baad win ye o testan oatha camii nd are eda ior oa” 


administration. Sio-bid Gyrocaps can be administe a 12-hour di insert ye major ees 
.: 2é-hour dosing interval for selected patients {seë A DOSAGE AND ADMINIS RATION selon y in full prescribing 
‘information for description of appropriate patient population). 


1:1: INDICATIONS AND USAGE: For relief and/or ion of from asthma and reversible sm 
-associated with chronic bronchitis and noe ais sian 


11; GONTRAINDICATIONS: Sic-bid is contraindicated in individuals who have shown pelle vd to any of the 
“” pomponents of this product. R is also contraindicated in patients with active peptic ng in individuals 
-*  WIULunderlying seizure disorders (unless receiving appropriate anticonvulsant medication). 
T WARNINGS: Serum levels above 20 e 20 g/m are rarely fours! after appropriate administration of the recommended 
zi.. doses, However in Individuals in wham theophyllive plasma Clearance is reduced for any reason, even conventional 
<+ foses may result in increased serum levels and potential toxicity. Reduced theophylline clearance has been 
< documented in the folowing readily identifiable groups: 1) patients with impaired renal or liver function. 2) patients 
oo gyer Be of age, particularly males and those with chronic jung disease: 3} those bangle cardiac failure fram an 
<O cause, 4} patients with sustained high fever: &) neonates and infants under 1 year of age: and 6) those patients taking 
>o. eenain me PRECAUTIONS, Drug Interactions). Frequently, such patients have markedly prolonged theophylline 
“0, sèrum levels folowing discontinuation of the drug. 
” Reduction of dosage and laboratory monitoring is especially appropriate in the above individuals. 
eae ee eee f atthythmias, convulsions, or even death may appear as the first sige of 
mina diet warn Less serious signs of theophylline toxicity ie. £., nausea and restlessness) may 
initiating momo hut are usually transient; such signs are persistent during maintenance 
thera ey are offen asoca serum concentrations above 20 ug/ml. Stated differently, serious toxicity is 
not reliably preceded mocan y m 5 severe side effects. A serum concentration measurement is the oniy reliable method of 
identifying a potential for life-threatening toxicity. 


Many patients who require theaphyiline exhibit tachycardia due to their underlying disease process, so the 
nee relationship to elevated serum theophylline concentrations may pot be appreciated. 
line products may cause dysrhythmia and/or worsen preexisting armhythmias and any significant change in 

ee for shythin warrants monitoring and further investigation. 
Studies in faboratory animals (minipigs, goos, ang dogs) recorded the peels of cardiac arh he and 
sudden death (with et The cious of myocardial necrosis} when beta agonists and methy ines were 
administered concur ë significance of these findings when applied to humans is currently BnRTOWS. 
PRECAUTIONS: General: On the average, theophylline half-iite is shorter in Far and marijuana smokers than 
in maonenokae, pest tipak m have half-lives as long as nonsmokers. T Benan not be administered 

concufiently with preparations, Use with caution in patients w tension of with 4 
history of peptic ulcer. ct hein fem AN act as.a local imitam to the GI tract, rac teh GI symptoms are 

more commonly centrally med associated with serum drug concentrations over 20 


- feformation for Patients: 

The physician should reinforce the pacer af taking only the prescribed dose at the prescribed time intervals. The 
patient should alert the physician if proms oe! acO M atedly, especially near the end of a dosing interval. When 

prescribing administration by the spri details of the proper technique should be explained to the patient. 

Laboratory Test: Serum levels should alin monitored periodically to determing the theophylline fevels associated 
with pa ek tinical response and to identity ob Lipset for a For such measaraments, the serum sample 
shovkd be obtained at the time of peak concentration, approximately 5-9 hours after the moming dose. it is important 
that the patient has not missed or taken additional doses during the previous 48 hours aed that dosing intervals have 
been reasonably equally spaced. 
DOSE ADJUSTMENT BASED ON SERUM THEOPHYLLINE MEASUREMENTS WHEN THESE INSTRUCTIONS HAVE 
nor IOT DEEN FOLLOWED MAY RESULT IN RECOMMENDATIONS THAT PRESENT RISK OF TOXICITY TO THE 


rebel Tonie Sy met ism with rine has heen documented and may occur with some other sympathomimetic 
Mr) in addition, the f ing drug interactions have been demonstrated: 


Nonna t rih dose) increased serum theophyiine levels 
Cimetidine increased serum theophyiine levels 
Erythromycin, Troleandomycin Increased serum theophylline feveis 
Lithium carhonate Increased tenal excretion of lithium 
Oral contraceptives increased serum theophylline levels 
Phenytain Decreased theophylline and phenytoin serum levels 
Rifampin Decreased serum theophylline levels 


Oiwg-Food: Taking Sio-bid komon ny after a high-fat content meal such as 8 ounces whole milk, 2 fried eggs, 2 
suips bacon, one bran muffin with butter, ra ounces hash brown potatoes iabout 789 calories, including approximately 
49 gir of fati may result in a decrease in the sate of aoao tion, but with no significant diference in the extent of 
absorption isee CLINICAL PHARMACOLOGY, Pharmacokinetics). The influence of the type and amount of other 
foods. as well as the time. interval between drug and food, as boeh studied. 
Orug/Laberatory Test Interactions: Corentiy available analytic methods, including high-pressure liquid chroma- 
tography and immunoassay techniques, for measuring serum theophylline levels are specific. Metabolites and other 
y do not affect the results. esd vig ic methods are aiso now in use. The physician should he 
aware of the laboratory method used and whether other drugs will interfere with the assay tor theophylline. 
of Fertility: Long-term carcinogenicity studies have not heen 
pono “ter gaa , Heparin ong: ity 
Chromosome- Paean activity was bape in human cell cultures at concentrations of theophylline up to 50 times 
the therapeutic serum concentrations in humans. Theophylline was. not mutagenic in the dominant lethal assay in 
male mice aren theophylline intraperitoneally in doses up to 30 times the maximum daily human oral dose. 
Studies to determine the effect on fertility have not been performed with theophylline. 
Pregeancy: P Cat C~ Animal reproduction studies have sot been conducted with theophylline. It is 
also not known whether t line can cause fetal harm when administered to a pregnant woman or can effect 
reproduction capacity. T line should be given to a pregnant woman only ff clearly needed. 
Mothers: Tecan is distributed into breast milk and may Cause inritability or other signs of mich in 
nursing intants. Because of the potential for Serious adverse reactions in nursing infants trom yiling 
decision should be made whether to discontinue nursing ar to discontinue the drug, taking into account ie 
importance of the drug to the mother 
Pediatric Use: 
Safety and effectiveness of Sto-bid Gyrocaps administered: 
1. Every 24 hours in children under 42 years of age, have not been established. 
2. Every 12 hours in children under 6 years of age, have not been established. 
ADVERSE REACTIONS: The following adverse reactions have been observed. but there has not been ensugh 
- Systematic collection of data to support an estimate of their frequency. The most consistent adverse reactions are 
usually due to overdosage. 
Gastrointestinal: nausea, vomiting. epigastric pain, hematemesis, diarrhea. 
“". Qentrat Nervous System: headaches, irritability, restlessness, insomnia, reflex hyperexc:tabllity, muscle twitching, 
<> Stonit and tonic generalized convuisions. 
ae Cardiovasc: ‘palpitation, tachycardia, extrasystoles, flushing. hypotension, circulatory failure, ventricular 
“oy arrhythmias. ` 


1i i Respiratory: tachypnea 

<o Renal: potentiation of diuresis. 

Gihar. alopecia, hyperglycemia, inappropriate ADH syndrome, rash. 

` : CAUTION: Federal (U.S.A) law prohibits: dispensing without prescription. Keep this and all medications out of the 
. eack of chidren, 

NOW SUPPLIED: Slo-bid Gyrocaps are identified as follows: 


50 my— Cleat icap) and opaque white (body) capsule. with 50 printed in red 
784 mg — jé white {c praci capsu ie with 75 printed in red 


ng-- Opaque white icap reas wt 2000 125 printed in red 
30 mg- Opa w white | on pny a ay caps np with 200 printed in red 


Slo-bid Gyracaps SO mg are available io batles of p o NC 0075-0057-00), bottles of 1000 (NDC 0075-0057-99) 
nd in unt dose 104 1 NDC 00 75-0057-52); Slo-bid Gyrocaps 75 mg are ava avaliable in bottles of 100 

(Noc Onraita 00 botties of 1000 INDC 0075-1075-99}-and in unit dose 10 10 NDC O75 0087-62} Slo-bid 
o> Gyroeaps Ooms are vailahle in bots of 100, NOC 007 50100-00, hotties of 1000 (NDC 0075-0100-99) and in 
ae wise 10x1 NDE 00750 00-62), Sin-bid Gyrocaps 125 mg @ avaliable ia bot re ee i l 
3128-00) hotties 11000 (NDC 007% 1126-89) and iit dose 13 10 NDG 0075-12542) S bid Gyrecaps 200 
“| agate available in bottles of Med psa: §-0200-00}, botties.of T000 (NDC 0076-0200-99) and in unit cose 

ie) Wix JONDE 0075-0200-621 Sand se na vailabie in bottles of 100 (NDC 0075-0300-00), 
oo) bottles of 1000 (NOG ‘HITE 0300 92) and in unt dose 10 ONOG 0075-0300-62), and ate manufactured by: 


= RORER PHARMACEUTICALS 


E ROKER A PHARMACEUTICAL CORPORATION 
j Fort Washington, PA, U.S.A, 19034 
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THE AMA 


LOCUM 
TENENS- 


THE BEST WAY TO GET 
A QUALIFIED DEPUTY 
FOR YOUR OFFICE 


Locum Tenens is, literally, someone 
who holds another's place while they 
pursue other objectives. Sort of a 
deputy to keep the office running 
smoothly. Someone who can give 
today’s physicians the opportunity 
they need in their careers for time 
away from their practices for contin- 
uing education or personal reasons. 


If you need a physician to give your 
career some flexibility, or you are a 
physician looking for a short-term 
assignment, the American Medical 
Association’s Physicians Career 
Resource can help you with a pro- 
fessional Locum Tenens Service. 


Locum Tenens are handled as part of 
the Physicians Placement Service. 
That means listings in the respected 
Opportunity Placement Register, and 
access to computerized CVs of physi- 
cians actively seeking short-term 
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Gastroesophageal Reflux to the Proximal Esophagus 
in Infants With Bronchopulmonary Dysplasia 


Bruce D. Sindel, MD: M. Jeffrey Maisels, MB, BCh; Thomas V. N. Ballantine, MD 


è Recurrent aspiration after gastro- 
esophageal reflux (GER) may contribute 
. to the severity of chronic lung disease. If 
- $0, it should be possible to document acid 
reflux to the proximal esophagus. Using 
- anvesophageal pH probe placed at the lev- 
elof the first or second thoracic vertebra, 
we evaluated GER in 14 infants with bron- 
-chopulmonary dysplasia (BPD) and 13 in- 
fants without BPD. The infants with BPD 
had significantly less GER, as measured 
--py the percentage of time the pH was less 
than 4 (3.26% + 7.05% vs 12.88% + 15.27% 
[mean + SD]), number of GER episodes 
per hour (0.46+0.66 vs 1.35+ 0.83), 
number of GER episodes lasting longer 
than 5 minutes per hour (0.10+0.23 vs 
0.31 +0.29), and longest GER episode 
(6.76+ 10.29 vs 26.66+38.30 minutes). 
-Gastroesophageal reflux may be unim- 
portant in infants with BPD, or even occa- 
sional episodes of GER may aggravate 
existing lung disease. 
< (AJDC. 1989;143:1103-1106) 


astroesophageal reflux (GER) has 
been implicated as a contributing 
<- factor in a variety of respiratory dis- 
eases in infants, including apnea,” re- 

: current pneumonia, asthma," and 
bronchitis.*” Although the mechanism 
is unclear, it is most likely recurrent 
aspiration of refluxed material or reflex 
bronchospasm mediated by chemore- 
ceptors in the esophagus, larynx, or 
trachea. 

Infants with bronchopulmonary dys- 
plasia (BPD) are often examined and 
~ treated empirically for GER, although 
~ there are no data documenting the inci- 
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_..° From the Division of Newborn Medicine (Drs 
< Sindel and Maisels) and Pediatrie Surgery (Dr Bal- 
~~ Jantine), Departments of Pediatrics and Surgery, 

` The Milton S. Hershey Medical Center, The Penn- 
sylvania State University College of Medicine, Her- 
- shey. Dr Sindel is now with the Magan Medical 
_ Clinic Ine, Covina, Calif. 

Reprint requests to Pediatric Polysomnographic 
Laboratory, Queen of the Valley Hospital, Magan 


Medical Clinic Inc, 420 W Rowland St, Covina, CA 
‘91723 (Dr Sindel). 


_-AJDC—Vol 143, September 1989 





dence of GER in these infants. Three 
recent reports’ suggest that antire- 
flux therapy might produce improve- 
ment in infants with BPD. We therefore 
studied a group of infants with BPD to 
determine the frequency of GER to the 
proximal esophagus, and we compared 
them with a group of infants without 
BPD. 


PATIENTS AND METHODS 
Patient Population 


Infants with BPD diagnosed from March 
1984 through January 1985 were eligible for 
the study. The diagnosis of BPD was made in 
infants who had severe lung disease, who 
required mechanical ventilation for more 
than 2 weeks or oxygen therapy for more 
than 1 month, and in whom the typical chest 
roentgenographic changes were present. 
We selected only those with moderate to se- 
vere disease (as defined by the necessity for 
mechanical ventilation for longer than 30 
days or oxygen therapy for longer than 40 
days) since we believed that GER was more 
likely to contribute to the severity of lung 
disease in such infants. 

Fourteen infants met these criteria, and all 
manifested one or more of the following: 
(1) vomiting, (2) extreme irritability, (8) re- 
current cyanotic episodes resembling aspira- 
tion, (4) deterioration of respiratory status 


during enteral feeding, and (5) stable or.. 


worsening respiratory status in the face of 
adequate energy intake and growth. Eight of 
these infants received mechanical ventilation 
and two of the eight were studied twice, once 
during ventilation and once while breathing 
spontaneously. All infants received ventila- 
tion through orotracheal tubes, and none re- 
ceived nasal continuous positive airway pres- 
sure during these studies. All infants 
received approximately 150 mL/kg of fluid 
per day. Infants receiving mechanical venti- 
lation were fed 50% to 100% of this volume 
via an indwelling nasogastric tube. Feedings 
were given every 3 hours in volumes ranging 
from 9 to 19 mL/kg per feeding (depending on 
the volume tolerated) to all infants who were 
not receiving ventilator therapy. 


by roentgenograms (Figure). The standar 
ization at a pH of 2 and 7 was repeated at. 
-completion of each study, and drift of mi 
than 0.3 pH units was cause for rejection 
“the study. This occurred only onee, and t 
study was repeated the next day with 


gastric acid, raising the pH to more. than. 
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The comparison group consisted of 12 in: 
fants who were being studied (on clinical indi- : 





cation) for episodes of apnea and bradycardia - 


and one growing premature infant. These 
infants were studied with a four-channel _ 
thermister pneumocardiogram and anesoph- 


ageal pH probe. They were all stable and free _ 


of respiratory symptoms (other than apnea) _ 
at the time of the study. They were not vom- _ 
iting excessively and were free of conditions _ 
believed to increase GER, such as excessive . 
vomiting, severe central nervous system in- 
sults, methylxanthine therapy, or feeding — 
via nasogastric tube. So 

Patient data are provided in Table 1. Since e 
BPD is more common in extremely prema- 
ture and very-low-birth-weight infants, it is _ 
not surprising that the birth weight and ges- 
tational age were much lower in the BPD | 
group. Infants with BPD were also older at 
the time of the study, although the mean . 
postconceptual age was similar in the two - 






groups. 


The study was approved by the Clinical 
Investigation Committee of The Milton S. _ 
Hershey Medical Center, Hershey, Pa, and 
informed parental consent was obtained in _ 
the case of the growing premature infant. 


pH Studies 


We monitored upper esophageal pH con: : 


tinuously in all patients by means of an _ 


esophageal pH probe (Microelectrodes Inc _ 


508, Londonderry, NH) with a diameter of 
1.4 mm. Before each study, the probe was _ 


standardized at a pH of 2 and 7 then inserted — 
nasally and positioned in the stomach to doc- 
ument that the gastric pH was less than. 
(which it was in all cases). The probe w 
then placed in the proximal esophagus at. 
level of T1-2, and the position was confirm 















incident. 
- Inpreliminary studies we found that infi 
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Patients With 
Bronchopulmonary 


Dysplasia 


<- No. of patients 

a Birth weight, g 

< Gestational age at birth, wk 
Age at time of study, d 

e. Postconceptional age, wk 





Chest roentgenogram showing pH probe in 
the proximal esophagus at the level of the 
second thoracic vertebra. 


for up to 2.5 hours after a feeding. We there- 
fore fed infants dextrose water during the 
study to maintain gastric acidity. Infants 
were studied supine. A few of the infants 
with BPD receiving assisted ventilation 
were temporarily placed in the prone posi- 
tion when deterioration in color or blood gas- 
es occurred (usually after chest physical 
therapy). They were returned to the supine 
position as soon as they were stable. Infants 
were studied for periods of 6 to 14 hours (long 
enough to include at least two feedings”; the 
duration of most studies was 12 hours). All 
data were recorded continuously on a record- 
er (Gould 2400) or a computer (Hewlett- 
Packard 9845B, Palo Alto, Calif) and ana- 
lyzed by one of us (B.D.S.). A reflux episode 
was defined as a pH of less than 4 for at least 
15 seconds. Esophageal acid clearance time 
(or: average length of each GER episode) was 
calculated by dividing the total time of pH 
less than 4 by the number of reflux episodes. 

The data were not normally distributed and 
were analyzed by means of the Mann-Whit- 
ney U Test. 






RESULTS 


->Re flux data are shown in Table 2. 
Infants with BPD had significantly less 
GER than did infants without BPD 
when measured by percentage of time 
pH was less than 4 (P<.05), number of 
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14 
1146 + 606 
28.1+4.0 
72.9 + 43.9 
38.9+7.2 


Patients Without 
Bronchopulmonary 
Dysplasia 


13 
2151 + 1050 
34.27 5.5 
34.4 + 22.0 
39.1243 





GER episodes per hour (P<.01), num- 
ber of GER episodes longer than 5 min- 
utes per hour (P<.025), and longest 
GER episode (P<.05). The value for 
esophageal acid clearance time was also 
lower in infants with BPD but was not 
significantly different (P<.1). 

The effect of mechanical ventilation 
on the BPD group is shown in Table 3. 
Two of these infants were studied twice, 
once while receiving mechanical venti- 
lation and once while breathing sponta- 
neously. Although no significant dif- 
ferences were found, there was a 
consistent trend toward less GER in all 
measurements in infants who were be- 
ing mechanically ventilated. 


COMMENT 


Although the pathogenesis of GER in 
association with respiratory diseases is 
unclear, several mechanisms have been 
proposed. The bulk of the data points to 
a stimulation of the laryngeal or trache- 
al chemoreceptors by refluxed stomach 
contents, causing a reflex broncho- 
spasm or laryngospasm. Previous stud- 
ies by Johnson and others” have 
demonstrated the existence of taste 
bud~like laryngeal chemoreceptors in 
fetal lambs and newborn human infants. 
These studies demonstrate a “diving re- 
flex” (daryngospasm, bradycardia, and 
redistribution of blood flow in favor of 
the brain, heart, and adrenals) in fetal 
animals when the laryngeal area is ex- 
posed to water or heterologous milk. 

There is some evidence of existence of 
this “laryngeal chemoreflex” in human 


preterm infants with apnea.” A recent 


study by Tuchman et al” demonstrated 
a significant increase in total lung resis- 
tance in adult cats after an infusion of a 
tiny amount of acid into the trachea. A 
similar response, although much small- 
er quantitatively, was produced by 
much larger acid infusion into the esoph- 








agus. The authors postulated that “mi- 
eroaspiration in the trachea is a much 
more likely mechanism for broncho- 
spasm associated with GER than simple 
acid-reflux into the esophagus.” Herbst 
et al” were able to induce obstructive 
apnea in infants with BPD andapneaby _ 
instilling acid into the midesophagus. . 
They also postulated that stimulation of ~ 
laryngeal or pharyngeal chemorecep- 
tors was the mechanism for the reflex 
laryngospasm. These data seem to im- 
plicate GER in the midesophagus as an 
important factor in the genesis of GER- 
associated respiratory disease. 

Gastroesophageal reflux to the upper 
esophagus has been documented in in- 
fants with recurrent pneumonia,” while 
other studies have failed to find any cor- 
relation between GER as measured in 
the lower esophagus and respiratory 
disease” or apnea.” By means of ex- 
tended lower esophageal pH monitor- 
ing, it has been shown that respiratory 
symptoms are associated with an in- 
crease in the mean duration of reflux (or 
esophageal clearance time) during 
sleep.” One could postulate that poor 
esophageal clearance while the subject 
is sleeping, and often supine, would like- 
ly cause the refluxed acid to reach the 
upper esophagus, larynx, or pharynx. 
We therefore decided to perform all of 
our pH studies in the upper third of 
esophagus. 

Some clinicians have suggested that 
GER may contribute to the severity of 
chronic lung disease, although evidence 
of this is limited. We recently reported 
our experience in 10 infants with BPD 
who underwent antireflux surgery.” 
After surgery, 4 of the 5 infants receiv- 
ing mechanical ventilation were weaned 
from it, and an additional 4 infants were 
weaned from oxygen therapy. The 
mean PCO, also decreased by 10 mm Hg. 
Herbst and coworkers” studied 14 in- 
fants with BPD who were found to have 
GER confirmed by barium esophago- _ 
gram and the Tuttle test. Although they 
used apnea as a measure of illness in- 
these infants, all infants required oxy- _ 
gen and 3 were being mechanically ven-. ` 
tilated when antireflux therapy was ini- 
tiated. By the end of 1 week, the apnea — 
had improved, no patient was receiving _ 
ventilation therapy, and only 3 of 14 
required oxygen. Our infants with BPD 
were generally sicker than those stud- 
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Mean + SD (Median) 





_(ecainnasnpiamanamrisissinmrninnishanniententsicietl oeann, 


Patients 
With BPD 


3.26 +7. 


— % of time pH <4 
(0.49) 

No. of GER episodes/h 
(0.32) 


No. of GER episodes >5 min/h 
(0) 

Longest GER episode, min 
(1.49) 


Esophageal acid clearance time, 


mint (1.37) 


0.46 +0. 


0.10+0.23 


6.76 + 10.29 


2.06 +: 2. 


Patients 
Without BPD 


12.88 + 15.22 
(9.0) 


66 1.35 +0.83 
(1.33) 


0.31 +0.29 
(0.25) 


26.66 + 38.30 
(13.63) 


4,31 +3.84 
(2.69) 


05 


00 





“GER indicates gastroesophageal reflux; BPD, bronchopulmonary dysplasia. A GER episode was defined 


“as a pH of less than 4 for longer than 15 seconds. 


tAverage length of each GER episode, defined as the total time the pH was less than 4 divided by the 


total number of GER episodes. 


Ventilator 


No. of patientst 8 
% of time pH <4 


No. of GER episodes/n 
No. of GER episodes >5 min/h 
(0) 


Longest GER episode, min 


Esophageal acid clearance time, 
min 


0.98 + 1.75 
(0.27) 


0.22 +0.25 
(0.17) 


0.01 +0.03 


4,87 + 10.02 
(0.65) 


1.31 +1.63 
(0.88) 


Mean + SD (Median) 


No Ventilator 
8 


4.74+9.14 
(0.54) 


0.60 + 0.85 
(0.35) 

0.16 +0.30 
(0) 

7.26 + 10.11 
(2.55) 


2.42+2.17 
(1.55) 





*GER indicates gastroesophageal reflux; BPD, bronchopulmonary dysplasia. 
+Fourteen infants were studied; 2 were studied both with and without mechanical ventilation. 


ied by Herbst et al. Eight of the 14 
infants we studied were being mechani- 
eally ventilated (and therefore not hav- 
-ing apnea), and all of the infants had 
higher oxygen requirements than those 
in the previous report. However, we did 
not specifically record the number of 
apneic episodes per day in our infants. 
Our infants with BPD had significant- 
ly less GER than did those without 
BPD. This finding is surprising, but it 
could be explained by several factors: 
Boix-Ochoa and Canals” showed that 
there is a maturational process involv- 
ing the lower esophageal sphincter and 
that this is primarily dependent on chro- 
nologic age, but not on postconceptional 
age. (Mean age of the infants with BPD 
was 72.9 days vs 34.4 days for those 
without BPD.) Mechanical ventilation 
might affect lower esophageal sphincter 
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tone. As shown in Table 3, there was a 
trend toward less GER in infants re- 
ceiving ventilation, although, due to the 
small sample size, the differences were 
not significant. Even the infants with 
BPD who were not receiving ventilation 
(Table 3), however, had less GER than 
did the infants without BPD (Table 2), A 
third possible explanation is the effect of 
increased strength and frequency of di- 
aphragmatic contractions on lower 
esophageal sphincter tone. A recent 
study demonstrated that the normal os- 
cillation of the lower esophageal sphine- 
ter pressure seen during respirations is 
due to diaphragmatic contractions, and 
lower esophageal sphincter pressure 
will increase with increased force of con- 
traction of the diaphragm.” This effect 
can be explained anatomically by the 
way the crura fibers of the diaphragm 





-were studied with the use of stand: 
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wrap around the lower æ 
sphincter, forming a “sling.” 
with BPD are usually tach p 
hyperpneic, the increased. di: 
matic contractions may play a rol 
decreasing GER in these patients. 
We found it impossible to ob 
matched controls for the infants 1 
BPD. Infants without BPD are rai 
hospitalized for a prolonged period 
we could not obtain consent fo 
study of otherwise well int fants 
were already discharged. Theref 
we believed that the best (available 
fants for comparison were those in our 
convalescent nursery who were havin 
no problems other than apnea. Howev- _ 
er, this group of infants was similar to _ 
the infants with BPD in postconcep- _ 
tional age only and cannot be considered 2 
true controls. a 
The degree of GER found in this : 
group of infants was surprising. All 
were asymptomatic except for apnea, 
and multichannel recordings did not _ 
demonstrate an association between _ 
GER and apnea. On follow-up, all of . 
these infants were normal and growing 
well. 
We believe that the diaghoaiy: o 
“pathologic” GER can be excluded on 
clinical grounds. The amount of GER 
observed in these growing premature S 
infants, therefore, either is normal or is a 
related to some other factor. ce 
Currently, there are no published — 
normal data on GER in growing prema- __ 
ture infants as measured by a pH probe | 
in the upper esophagus. There is only _ 
one study of normal values for GER to __ 
the lower esophagus measured with a _ 
pH probe. Herbst et al” studied 14hos- _ 
pitalized infants less than 6 weeks old _ 
and found that, although some of the 
neonates had mildly elevated scores 
they did not differ significantly from 
those of older children. These infant 







































feeds and in all positions. The score: 
were based on measurements obtaine 
more than 2 hours after feeding (this ha 
been found to help identify symptoma 
GER in older infants”). These technica 
factors may explain the differences 
GER found in growing premature in 
fants i in the two studies. | 

We studied our infants supine; th 
were fed dextrose water, and the. 
reported are those for the entire 6- 
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2-hour study. We found that infant for- | 


nulas will buffer gastric acid, raising 
she: pH to levels above 4.0 for up to 2.5 
aours after feeding. Thus, reflux of gas- 
ric contents during this period will not 
ower the esophageal pH. Sondheimer 

ised a pH probe to monitor GER in 
nfants who received alternating feed- 
ngs of cows-milk formula and apple 
e (which is similar to dextrose wa- 
r). She found more GER after a feed- 
g of apple juice than after the cows- 
milk formula. Although it is possible 
chat an “acidic” feeding might exacer- 
sate GER, Sondheimer thought (as we 
Jo) that this is unlikely. It is more likely 
chat the apparent increase in GER (af- 
er ingestion of apple juice) resulted 
‘rom the buffering effect of cows’ milk. 
Because growing premature infants are 
‘eed every 2 to 4 hours, restricting ob- 
servations to a period longer than 2 
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hours after a feeding will eliminate most o 
of the days data from the evaluation and | 


much of the GER detectable in these 
infants. Methodologie differences could 
account for the discrepancy between 


our infants and those described by 


Herbst et al.“ There is an urgent need 
for more studies of a growing neonatal 
population to establish normal values 
for GER in both the upper and lower 
esophagus. 

There are obvious hazards in at- 
tempting to draw conclusions from this 
small deseriptive study. The small sam- 
ple size can lead to type I as well as type 
II errors.” However, the infrequent 
GER found in infants with BPD is per- 
plexing. If GER contributes to the se- 
verity of the pulmonary disease in these 
infants, then aspiration after infrequent 
episodes of reflux may be sufficient to 
aggravate existing lung disease. Alter- 
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natively, GER may ma oai x 
‘spasm as a. result of a vagal reflex from 
acid in the distal esophagus. This would 
not be recorded by a proximal pH probe. 


Monitoring proximal and distal esopha- 
geal pH simultaneously, together with — 


transcutaneous Po, and Pco,, would | 
document changes in respiratory status - 
associated with GER in these infants. 
Such information might shed more light | 


on the role of GER in chronic lung dis- 
ease. Our data and those of Giuffre et al” 
suggest, however, that in selected cases 
(and by whatever mechanism) GER isa 
significant problem in BPD and that 
these infants may show a dramatic re- 
sponse to fundoplication. 
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= @ During a 12-month period, four of the 
five infants with hemophilia known to 
-have been born in Arkansas were exam- 
“ined for head bleeding. Three of the in- 
fants had had traumatic delivery, with use 
of low forceps in two and vacuum extrac- 
tionin one. In the fourth patient, hemophil- 
-ia was prenatally diagnosed, and vaginal 
‘delivery resulted in cephalohematoma. 
Diagnosis was delayed in three patients, 
-including one with a family history of he- 
mophilia. Central nervous system bieed- 
ing may be more common in hemophilic 
neonates than has been presumed. Preg- 
nancy management should include con- 
“sideration of family history of bieeding 
‘disorders and carrier testing in appropri- 
-ate cases. In confirmed carriers, prenatal 
diagnosis is justified to allow choice of the 
~Jeast traumatic delivery method. Any term 
neonate with intracranial hemorrhage 
should be treated as being possibly hemo- 
philic until proved otherwise. 
` (AJDC. 1989;143:1107-1110) 


emophilia is an X-linked coagulation 
disorder due to deficiency of factor 
VHI or factor IX, occurring in moder- 
ate or severe form in 1 of 8000 male 
births.* Two thirds of hemophiliacs are 
born to women with a family history of 
the disorder.’ Availability of restriction 
fragment length polymorphism analysis 
has improved the accuracy of carrier 
detection and the safety of prenatal di- 
_ agnosis, which can now be performed by 
_ chorionic villus sampling or amniocente- 
-sis rather than by fetal blood sampling 
in the majority of cases.’ Up to one half 
of hemophilia carriers elect prenatal di- 
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Postdelivery Head Bleeding in Hemophilic Neonates 


agnosis, but termination of pregnancy 
is unacceptable to many.” Therefore, 
delivery of an infant known to be at risk 
is not infrequent. Although intracranial 
hemorrhage is a leading cause of death 
in hemophiliacs, its occurrence in the 
neonate has been considered rare, with 
an incidence of 1% to 4%.”’ Modification 
of delivery methods for potentially af- 
fected infants has not usually been 
recommended." 

During a 12-month period, four of the 
five hemophiliacs known to have been 
born in the state of Arkansas were ex- 
amined with signs of head bleeding, 
with one fatality. We describe these pa- 
tients, with recommendations for ap- 
propriate management of at-risk preg- 
nancies and the bleeding newborn. 


PATIENT REPORTS 


PATIENT 1.—A 4-day-old white boy had 
been born to a 28-year-old, gravida 1 woman 
at term by spontaneous vaginal delivery with 
the use of low forceps. He was circumcised on 
day 2, developing bleeding that was stopped 
with two sutures. Three days after discharge 
from the nursery, he was taken to the local 
emergency department with apneic spells. 
An evaluation to rule out sepsis was per- 
formed, and he was admitted to the local 
hospital and started on a regimen of broad- 
spectrum antibiotics. Because of a drop in 
hematocrit and oozing from venipuncture 
sites, he was given 10 mL/kg of fresh-frozen 
plasma (FFP) and packed red blood cells. A 
computed tomographic (CT) sean and ultra- 
sound of the head revealed a large subdural 
hematoma, intracerebral hemorrhage, and 
marked cerebral edema (Fig 1). After admin- 
istration of FFP, the patients factor VIII 
level was 24%. He was then given cryopreci- 
pitate. He became apneic and was intubated 
and transferred to Arkansas Childrens Hos- 
pital, Little Rock. 

On the patient’s arrival, activated partial 
thromboplastin time (PTT) was 26.2 seconds 
(normal, 21.0 to 32.0 seconds), prothrombin 
time was 11.7 seconds (control, 12.0 sec- 
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underwent circumcision on day 2 without _ 


formed, and he was started on a regimen 


pupils were pinpoint, with a tense fontanel 






onds), fibrin degradation products ind j 
let counts were normal, and- no evidence of 
fragmented red blood cells was seen on 
smear. After neurosurgical evaluation, 5 mL 
of blood was removed from the posterior fos- 
sa. Cryoprecipitate treatment was contin- 
ued, and normal results of eoagulation stud- _ 
ies were maintained. While receiving _ 
mechanical ventilation, the patient devel- 
oped inappropriate secretion of antidiuretic 
hormone syndrome. A second CT sean te- __ 
vealed massive cerebral edema with com- _ 
plete loss of gray and white matter interface. 
An ultrasound scan of the head showed re- 
verse flow into the cranium. Because of the _ 
devastating central nervous system injury, ae 
he died at 7 days of age. -o 
Although there was no family history. of 
coagulation disorders, the mother had low. _ 
factor VIII levels on two occasions. Exami- Eo 
nation of six family members showed no oth- - : 
er evidence of hemophilia or von Wille- 
brand's disease. The mothers test results on 
two occasions indicated that she wasa carrier _ 
of hemophilia (Table 1), confirming the diag- 
nosis in the patient. The maternal grand- aS 
mother’s test results were inconclusive. _ 
DNA analysis was not attempted. ie 
In a subsequent pregnancy, the parents _ 
elected prenatal diagnosis and were found to e 
have a female fetus. . 
PATIENT 2.—A 4-day-old white boy had 
been born vaginally with low forceps at term 
to a gravida 1 mother. Membranes had rup- — 
tured 12 hours before delivery. The patient _ 




















complication. Twenty-four hours later, he _ 
returned to the local physician with persis- 
tent bleeding, and a suture was placed at t 
site of circumcision. At that time he w 
vomiting, for which his formula was change 

Twenty-four hours later, the patient 1 
turned with persistent vomiting and lethar 
gy. An evaluation to rule out sepsis was pe 


ampicillin sodium and ceftriaxone sodiu 
(Rocephin). His total bilirubin level was 5 
pmol/L. He was then transferred to are 
al hospital where he required intubation. 





An ultrasound sean of the head showed e 





“ig. 1.—Computed tomographic scan of pa- 
ient 1, without contrast, showing a posterior 
ossa interhemispheric subdural hematoma 
vith subarachnoid hemorrhage and massive 
serebral edema with more mass effect on the 
ight than the left, with a midline shift. 





Factor 

Relative VII, % 
Mother 43 
24 
Maternal grandmother 142 
Maternal aunt 159 

Normal range 50-200 


lence of an intracranial hemorrhage. Lab- 
ratory evaluation gave the following values: 
1emoglobin, 124 g/L; hematocrit, 0.36; plate- 
et count, 354 x 10°/L; glucose, 33.8 mmol/L; 
tal bilirubin, 393.8 pmol/L; prothrombin 
ime, 12 seconds (control, 12 seconds); PTT, 
31 seconds (normal, 21.0 to 32.0 seconds); and 
factor VIII, 6%. He was given cryoprecipi- 
‘ate and transferred to our institution. 

On the patient’s arrival, a CT scan of the 
ead was performed, revealing a large hem- 
rhage in the third ventricle, with obstruc- 
‘ive hydrocephalus and a small hemorrhage 
n the lateral ventricle (Fig 2). Replacement 
‘herapy with factor VIII concentrate (Mono- 
‘late, Armour Pharmaceutical Co, Tarry- 
‘own, NY) was started. The patient devel- 
yped progressive hydrocephalus, and a 
ventriculoperitoneal shunt was placed on day 
21. The patient continued to receive replace- 
nent therapy for 14 days, after which he was 
lischarged. 

-The family history is unknown because the 
nother was adopted. After discharge, no 
ileeding problems occurred, and the result of 
actor VIII assay without replacement ther- 
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Fig 2.— Computed tomographic scan of pa- 
tient 2 showing a large hemorrhage involving 
the third ventricle with obstructive hydro- 
cephalus. A small hemorrhage can also be 
detected in the lateral ventricle. 


Ratio of 


vWF Antigen, % VILVWF 
69 0.62 
55 0.44 
192 0.74 
161 0.99 
50-200 >0.73"' 


apy was less than 1%. Results of a neurode- 
velopmental assessment 3 months later were 
normal. 

PATIENT 3.— A 2-day-old black boy had 
been born vaginally with vacuum extraction 
at 41 weeks of gestational age to a 23-year- 
old, gravida 2 mother. He was circumcised 
immediately after birth. On day 2 he was 
noted to have an increase in head circumfer- 
ence and pallor. Laboratory evaluation at 
that time revealed a hematocrit of 0.18, 
platelet count of 190x 10°/L, prothrombin 
time of 14.5 seconds, and PTT of 95 seconds. 
His mother was noted to have a family histo- 
ry of hemophilia. 

The child immediately received FFP, 
packed red blood cells, and phytonadione and 
was transferred to our institution, where his 
head circumference was found to be at the 
90th percentile, with a bulging fontanelle and 
a left cephalohematoma. A CT sean and ul- 
trasound sean of the head failed to show an 
intracranial hemorrhage: all bleeding was lo- 
calized in the subgaleal compartment. Lab- 
oratory evaluation on admission revealed a 
hematocrit of 0.19, prothrombin time of 12 


seconds (control, 12 seconds), PTT 


of 35.2 
seconds, factor VIII level of 29%, and factor 
IX level of 80%, after he had received FFP. 
He was given replacement therapy with fac- 
tor VIII concentrate for an additional 7 days. 
and showed a marked recovery. Factor VIII 
level without replacement was less than 1%, 
He had no neurologic sequelae. 

The pedigree obtained by history is 
shown in Fig 3. A 3-year-old brother was 
unaffected. 

PATIENT 4.—A 2-day-old white boy had 
been born at term by spontaneous vaginal 
delivery to a 26-year-old, gravida 3 mother, 
without complications during labor or deliv- 
ery. Because she had a 2-year-old son with 
severe factor IX deficiency, the mother un- 
derwent prenatal diagnosis. DNA analysis of 
celis obtain amniocentesis indicated that this 
fetus also had factor IX deficiency, 

At 8 hours of age, the infant was noted to 
have a progressively enlarging cephalohe- 
matoma and increasing lethargy. A CT scan 
and ultrasound scan failed to show intracra-~ 
nial hemorrhage. The diagnosis of factor IX 
deficiency was confirmed. The child received 
FFP and recovered from the initial episode. 
While receiving replacement therapy, he 
was circumcised without complications. On 
follow-up no sequelae were found. 


COMMENT 


Intracranial hemorrhage in the neo- 
nate with hemophilia is considered to be 
rare. A retrospective study’ of 71 pa- 
tients with central nervous system 
bleeding among 2500 hemophiliacs 
found only 3 in the newborn period. 
More recently, review of records on 150 
hemophiliacs found intracranial bleed- 
ing to be the initial sign in 8 patients, 5 of 
whom were less than 1 week ofage.’ Our 
experience leads us to suggest that the 
incidence may be higher, since such ret- 
rospective studies include only those in- 
fants who survived until a diagnosis was 
made. 

Among the 18 000 male births annual- 
ly in Arkansas, 2.25 hemophilic new- 
borns per year would be expected.’ Dur- 
ing a recent 12-month period, fve- 
hemophilic infants were known to have 
been born in the state. Arkansas Chil- 
dren’s Hospital is the major referral 
hospital for children in the stateandhas 


the only hemophilia treatment pro- 1 


gram. Most hemophilic infants are 
therefore seen at our. institution, and | 
ascertainment is likely to be nearly com- 
plete. Four of th five infants with he- 
mophilia had signs and Symptoms of 
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Caso No. Deficiency 


_ Family History 
Negative 
Negative 


Cousin with hemophilia 
Brother with hemophilia 


Age at Diagnosis 

of Hemophilia, d 
Vaginal, forceps 
Vaginal, forceps 
Vaginal, vacuum 
Vaginal 





Fig 3.—~ Pedigree of patient 3 (arrow). Closed squares indicate patients with classic hemophilia; 
open circles with dot in center, hemophilia carrier. 


head bleeding. The details of diagnosis, 
- delivery, and outcome are summarized 
-in Table 2. Two infants had intracranial 
~ hemorrhage, and one of those died. The 
_-common feature in three of the cases is 
~ traumatic delivery. Two of the patients 
- were delivered with use of low forceps 
-and one with vacuum extraction. For 
< delivery of the fourth patient, whose 
-condition had been diagnosed prenatal- 
ly, use of cesarean section had been 
_ planned if difficulties arose, to avoid ex- 
cessive head trauma. Vaginal delivery 
~- without intervention resulted in cepha- 
- lohematoma, The association of intra- 
: cranial bleeding with traumatic deliv- 
- ery was documented i in three of the five 
< newborns with intraer: anial hemorrhage 
` described by Bray and jaban” and one 
of the five deseribed ide and Bu- 
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chanan.” Hemophilic infants are clearly 
at risk for head trauma under some de- 
livery conditions. 

Delay in recognition of the diagnosis 
undoubtedly contributed to morbidity 
and mortality in our patients. It is likely 
that the diagnosis could have been made 
24 to 48 hours earlier if the index of 
suspicion had been higher. In the two 
patients without family history of hemo- 
philia, sepsis was suspected initially; 
histories of bleeding from circumcision 
and traumatic delivery were ignored. 
As would be expected, appropriate 
treatment was initiated more rapidly in 
those infants with hemophilic relatives. 
However, patient 3, an at-risk infant, 
was not tested before circumcision and 


discharge from the local hospital. The — 


long lag time between trauma and ap- 
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ably, DNA analysis to aid in manag 


should be discussed with the patie 


or is diagnosed prenatally, the 


Presenting Symptoms 
Apneic spells 
Lethargy, vomiting 
Increase in head circumference 
increase in head circumference 





philiacs.” In these pati nt 
hematocrit and/or pissin PTI ie d 











as has previously been reported.” Use 
of cryoprecipitate for treatment of fac- 
tor Vill-—deficient children was stan- 
dard care in Arkansas until 1987 due to _ 
the low incidence of human imontinede ty . 
ciency virus and hepatitis B infection.” __ 
Intracranial hemorrhage isacommon _ 
occurrence in the premature newborn. _ 
In the term infant, however, it should 
alert the pediatrician or neonatologis 
to the possible diagnosis of hemophilia 
It has been suggested that. full-term 
newborn boys with intracranial hemor- 
rhage be considered hemophilic until 
proved otherwise.*" a 
From our experience and that of oth . 
ers, we draw the following conclusions: __ 
1. Inquiry about personal and family : 
history of bleeding disorders is crucial _ 
to appropriate delivery management _ 
for every pregnant woman and, since _ 
two thirds of hemophiliacs are born to 
women with family histories of the dis 
order,’ will reveal the risk in the major 
ity of cases. 
2. When family history is present 
pregnant potential carriers should. 
tested by coagulation studies or, pre 


































ment. 

3. In women who are carriers of 
mophilia, prenatal diagnosis by amn 
centesis and DNA analysis, when pos 
ble, appears justified for manageme 
of a safe delivery. Risks of the pro 
dure and various delivery optio 


_ 4, Ifa bleeding disorder is suspe 


traumatic delivery method should} i 








ected tot minimize st he 



















presence of a bleeding disorder ¢ ean be 
| out, the woman may be spared an 
leceasary cesarean. section. 
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treatment should attend the birth. If 


minimize the damage to the central ner- 
vous system. Specific factor replace- 
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Incorrect Phrasing. — In the letter entitled “Interactions of Alcohol and Nutri- 
tion,” published in the May issue of AJDC (1989;143:519), errors appeared in two 
places. In the second paragraph, second sentence, where the text reads “...for 


example, as well as the increased urinary excretion, . 


” the two words “for 


example,” should be removed. In the fourth sentence of thes same paragrapa, where 
,” the word 


the text reads “ 





. that this effect could explain increased . 
“explain” should be replaced with “reflect.” 
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e » We studied the incidence of hypo- 
i r hosphatemia in patients during the nutri- 
‘tional recovery syndrome. The charts of 
150 patients receiving a complete nutri- 
tional assessment for 18 months were re- 
viewed; 45 met established nutritional risk 
- criteria. Only 9 of these 45 had serial phos- 
phorus values measured during nutrition- 
val repletion, and 5 of these 9 patients had 
-hypophosphatemia (phosphorus lev- 
-els<0.97 mmol/L). Anthropometric mea- 
‘surements of arm circumference and arm 
“muscle circumference were less than the 
“fifth percentile in ali patients developing 
‘hypophosphatemia. We concluded that 
‘hypophosphatemia is an underrecog- 
-nized complication of nutritional repletion 
“and that anthropometric measurements 
may be predictive of patients at risk. All 
patients with significant malnutrition 
should be evaluated for this complication 
of refeeding. 
(AJDC. 1989;143:1111-1112) 





H ypophosphatemia is a significant 
complication of several conditions, 
including alcoholism, diabetic ketoaci- 
dosis, parenteral nutrition, severe res- 
piratory alkalosis, chronic antacid ther- 
apy, and the recovery phase after 
-severe burns. A significant cause of hy- 
-pophosphatemia in children is the nutri- 
-tional recovery syndrome, defined as a 
constellation of events occurring during 
the refeeding of significantly protein en- 
ergy malnourished patients.* Prolonged 
hypophosphatemia may result in dys- 
function of several different organ sys- 
tems including hematologic, neurologic, 
and nephrologic. 

_ We therefore sought to determine the 
incidence of hypophosphatemia in mal- 
nourished children as a complication of 
nutritional rehabilitation, to identify 
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E ypophosphatemia in the Nutritional Recovery Syndro n 


3 G. Mezoff, MD; David A. Gremse, MD; Michael K. Farrell, MD 


clinical or biochemical risk factors for 
the development of hypophosphatemia 
in these children, and to review the ma- 
jor complications and treatment of this 
potentially fatal but eminently treat- 
able condition. 


PATIENTS AND METHODS 


The medical records of all inpatients who 
underwent formal nutritional assessment at 
our institution from January 1, 1987, to June 
1, 1988, were reviewed. In all patients, 
weight, length, and head circumference 
were measured according to the methods de- 
scribed by Jelliffe.” Weight/length index as 
well as ideal weight for length were calcu- 
lated. Midarm muscle circumference, arm 
muscle area, midarm circumference, triceps 
skin-fold thickness, and subscapular skin- 
fold thickness were measured and used to 
estimate somatic protein stores and body fat 
composition.” Visceral protein stores were 
estimated by retinol-binding protein, preal- 
bumin, transferrin, and albumin determina- 
tions.” Nutritional requirements were esti- 
mated by oxygen consumption testing. ™” 

We defined a malnourished patient as one 
whose nutritional assessment demonstrated 
at least one of the previously established nu- 
tritional risk criteria, and had a history and 
clinical findings compatible with protein en- 
ergy malnutrition. These criteria included 
the following: height and weight less than the 
fifth percentile; muscle arm circumference 
less than 5%; albumin levels of less than 35 
g/L; prealbumin and retinol-binding protein 
less than normal for age; weight/height index 
less than 90%; arm circumference and triceps 
skin-fold less than the fifth percentile; trans- 
ferrin levels less than 2 g/L; and total lym- 
phocyte count less than 1.5 x 10°/L. 

Refeeding was defined as providing at 
least 75% of the patient’s estimated energy 
needs for growth with demonstrable weight 
gain. Subjects were included in this study if 
serum phosphorus concentration was mea- 
sured before refeeding, after the onset of 
refeeding, and serially thereafter. Hypo- 
phosphatemia was defined as a serum con- 
centration of less than 0.97 mmol/L. Patients 
with underlying conditions that would inter- 
fere with phosphorus metabolism, absorp- 
tion, or excretion were excluded. Patients 
whose serum phosphorus values did not re- 
turn to normal after adequate supplementa- 
tion were also excluded. 


RESULTS 


The medical records of 150 inpatie 
for whom adequate nutritional asse 
ments were performed were reviewed 
Their ages ranged from 6 months to 1 
years. Of these 150 patients, 45 were _ 
malnourished by nutritional risk. crite. ae 
ria and had no underlying condition that _ - 
would affect phosphorus metabolism. _ 
The diagnoses of these patients in- _ 
cluded the following: failure to thrive _ 
(n=12), mental retardation/cerebral _ : 
palsy (n=9), anorexia nervosa (n=7), 
juvenile rheumatoid arthritis @=3), _ 
Crohns disease (n=3), biliary atresia _ 
(n=2), cyanotic congenital heart dis- _ 
ease (n=2), teratoma (n=1), apnea _ 
(n= 1), tricyclic ingestion (n= 1), sclero- 
derma (n=1), meningitis (n= 1), . Nie- 
mann-Pick disease (n= 1), and gunshot _ 
wound/pelvic osteomyelitis Mm=1). _ 
Three of the patients with mental retar- o 
dation/cerebral palsy, 1 of the patients _ 
with anorexia nervosa, and the patient _ 
with gunshot wound/pelvic osteomyeli- _ 
tis all were hypophosphatemic. The se- _ 
rum phosphorus concentration was _ 
measured in only 9 (20%) of these 45 _ 
patients during the initial part of their _ 
nutritional resuscitation. ce 

Six episodes of hypophasphiatenita oc- ee 
curred in five of these nine patients dur- _ 
ing renourishment. Two hypophospha- _ 
temic episodes resulted in serum _ 
phosphorus concentrations less than — 
0.32 mmol/L, two with concentrations 
between 0.32 and 0.64 mmol/L, and two - 
episodes with concentrations between _ 
0.64 and 0.97 mmol/L. The serum phos- __ 
phorus concentration decreased in two 
patients within 24 hours of refeeding 
and in all patients within 72 hours. 

We analyzed all measurements an 
found that arm circumference and arm 
muscle circumference measuremen 
were the nutritional risk factors pre 
tive for all episodes of hypophosphate 
mia. Weight/height index and tricep 
skin-fold thickness met nutritional 1 
criteria in four of five patients with 
pophosphatemia and are shown in tl 
following tabulation: : 
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No. of Patients 





With Abnormality/ 
Predictive Total No. of 
Nutritional Hypophosphatemic 
. Measurements Patients 
en muscle 
- circumference <5% 5/5 
! Arm circumference <5% 5/5 
Weight/height index 4/5 
Triceps skin-fold 
-thickness <5% 4/5 
Hypoalbuminemia 
< <8.5 mg/dL 2/5 


Hypophosphatemia was accompanied 
oy a decreased concentration of visceral 
oroteins (albumin) in only two of six 
»xeeurrences. No obvious clinical compli- 
zations of hypophosphatemia were ob- 
served in nine patients, and our review 
lid not suggest signs or unexplained 
symptoms that might be due to phos- 
yhorus depletion. 


COMMENT 


= Hypophosphatemia is a known but in- 
frequently reported complication of nu- 
tritional rehabilitation. Our data sug- 
gested that hypophosphatemia may 
occur more frequently in malnourished 
children during nutritional rehabilita- 
tion than previously appreciated and 
that there is a general unawareness of 
this problem. Indeed, 36 of 45 malnour- 
ished patients in our study were not 
assessed for hypophosphatemia. The 
slinical importance of hypophosphate- 
mia in our patients is unknown because 
timely institution of replacement ther- 
apy prevents symptoms; however, sig- 
nificant side effects of hypophosphate- 
mia have been previously reported, and 
usually after 48 to 72 hours.” Symp- 
tomatic hypophosphatemia often occurs 
with serum phosphorus concentrations 
of less than 0.382 mmol/L, affecting the 
hematologic, musculoskeletal, and cen- 
tral nervous systems. 

3 In. animals, | hypophosphatemia 
auses decreased leukocyte adenosine 
iriphosphate concentrations, thus de- 
sressing chemotaxis, phagocytosis, and 
bacterial killing, and resulting in an 
reased incidence of infection.” Se- 
vere hypophosphatemia blocks red 
bolood cell glycolysis by inhibiting the 
zlyceraldehyde-3-phosphatase dehy- 
lrogenase reaction,” producing a de- 
ease in adenosine triphosphate pro- 
juction. Decreased adenosine tripho- 
sphate production causes a hemolytic 
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anemia that resolves following phospho- 
rus repletion. * Hypophosphatemia also 
impedes oxygen delivery to peripheral 
tissues by decreasing the production 
of 2-3-diphosphoglycerate, thereby in- 
creasing the affinity of hemoglobin for 
oxygen. Finally, platelet dysfunction 
with low serum phosphorus concentra- 
tions has been reported,” including re- 
duced adenosine triphosphate-depen- 
dent clot retraction. 

Rhabdomyolysis has been observed 
in severe hypophosphatemia. Elevation 
of creatinine phosphokinase concentra- 
tions and myoglobinuria accompany 
acute renal failure.” This tends to be 
self-limiting as phosphorus is released 
with the lysis of muscle cells. 

Central nervous system dysfunction 
may be manifest by symptoms compati- 
ble with a metabolic encephalopathy, 
including irritability, apprehension, 
muscular weakness, paresthesia, dys- 
arthric obtundation, seizures, and even 
coma.” Other disturbances associated 
with severe hypophosphatemia include 
reversible cardiomyopathy, glucose in- 
tolerance, and nonspecific gastrointes- 
tinal complaints, such as anorexia, nau- 
sea, and vomiting.” 

The anthropometric measurement of 
arm circumference and arm muscle cir- 
cumference were the most predictive 
measures in our series of patients at risk 
for hypophosphatemia. In all six epi- 
sodes of hypophosphatemia these were 
less than 5%. Laboratory measure- 
ments of visceral proteins were abnor- 
mal in only two of six episodes, namely, 
a low serum albumin level, which may 
reflect the body’s ability to selectively 
break down less essential protein 
stores. All patients developing hypo- 
phosphatemia with renourishment did 
so within 72 hours, and most within 24 to 
48 hours. 

All patients who became hypophos- 
phatemic were treated with supplemen- 
tal phosphorus. Patients with minimal 
to moderate hypophosphatemia (con- 
centrations higher than 0.32 mmol/L 
but lower than 0.97 mmol/L) were 
treated orally, with doses between 25 
and 50 mg/kg each day (1.4 to 2.8 
mEq/kg each day or 0.8 to 1.6 mmol/kg 
each day) of phosphorus divided four 
times daily. Treatment of profound hy- 
pophosphatemia (concentrations less 
than 0.32 mmol/L) was generally accom- 





plished intravenously. Guidelines for in- 


_ travenous supplementation have been 


published previously.“ . Parenteral _ 


phosphorus should be initiated at a dose 
of 0.08 mmol/kg in short-term and un- > 


complicated cases, and 0.16 mmol/kg in ` : 
a prolonged case with multiple causes. — 


(at pH 7.4, 3.1 mg/dL of phosphorus, 1 


mmol/L or 1.8 mEq/L). 
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Professional Opportunities 


FLORIDA — Seeking board-certified/board-eligible 
pediatrician to join busy solo pediatric practice 
on sunny west coast of Florida. Salaried position 
for one year leading to partnership. Please contact: 
D. French, MD, 1305-F South Fort Harrison, 
Clearwater, FL 34616. (813) 446-1161. 


BOARD-CERTIFIED/-ELIGIBLE PEDIATRICIAN 


to join our 25-physician, multi-specialty group prac- 
tice. All practice costs paid, full range of benefits 
and early partnership status. Experience our family- 
oriented community with its unsurpassed scenic 
beauty and outdoor recreational opportunities, sit- 
uated midpoint between metropolitan Seattle and 
Vancouver, British Columbia. Contact: Shane 
Spray, 1400 East Kincaid Street, Mount Vernon, WA 
98273. (206) 428-2524. 


MASSACHUSETTS — Pediatrician, BC/BE, needed 


to join two others in busy private practice one hour 
west of Boston. Good coverage, hospital and salary. 
Mail CV to: Felix Perriello, MD, 114 Water Street, 
Milford, MA 01757. (508) 473-0231. 


CALIFORNIA — PEDIATRIC INTENSIVIST to join 


progressive 13-bed PICU at Huntington Memorial 
Hospital in Pasadena, California, a major affiliate of 
the University of Southern California. Excellent 
salary, bonus and partnership opportunities. Per- 
sons with pulmonary training are encouraged to 
inquire. Inquiries to: Edgardo L. Arcinue, MD, 
Director, PICU, Huntington Memorial Hospital, 100 
Congress Street, Pasadena, CA 91105. (818) 
397-8688. 


PEDIATRICIAN: BEMIDJI CLINIC MERITCARE is 
seeking a second BC/BE pediatrician to join an 
expanding 25-physician multi-specialty group. The 
local Level II hospital has 800+ deliveries per year 
and is affiliated with a tertiary care center with a 
NACHRI designated children’s hospital. The area 
offers a wide range of recreational opportunities. 
Guaranteed first year salary with rewarding long 
term compensatory arrangements. Respond to: 
Robert C. Montgomery, MD, Physician Recruit- 
ment Chairman, Fargo Clinic MeritCare, 737 
Broadway, Fargo, ND 58102. (800) 437-4010. 


LINCOLN, NEBRASKA — BC/BE pediatrician to 
join three other pediatricians in a busy multi- 
specialty group. Available immediately, take over 
existing practice of retiring doctor. City of 150,000 
has good schools and safe family environment. 
Good opportunity for professional growth. Com- 
petitive salary and benefits. Send CV to: R.Z. 
Gallion, P.O. Box 81009, Lincoln, NE 68501. 


THREE PEDIATRICIANS SEEKING FOURTH for 
growing practice in 61-physician multi-specialty 
group in city of 10,000, 40 miles south of Madison. 
Attractive salary and benefits. Contact: James 
Raettig, MD, The Monroe Clinic, Monroe, WI 
53566. (608) 328-7214. 


PEDIATRICIAN will be welcomed to Oswego, New 
York, a 60,000 population primary service area. A 
college town located on Lake Ontario, 40 miles 
north of Syracuse. Exceptional educational, cultur- 
al and recreational activities, including salmon 
fishing. Contact: Garo Taft, MD, 110 West Sixth 
Street, Oswego, NY 13126. (315) 349-5526. 


SOUTHERN CALIFORNIA—PEDIATRICIAN. A 
board-certified pediatrician, practicing in the San 
Fernando Valley for the past 10 years, is now seek- 
ing an associate. This is one of the busiest prac- 
tices in the area. For further information send CV 
to: Manager, Professional Relations, Department 
ADC-9B, P.O. Box 1438, Louisville, KY 40201- 
1438. Or call toll-free: (800) 626-1590. 





Professional Opportunities 


PEDIATRICIAN — VIRGINIA. Modern 153-bed, 
acute care hospital has an excellent opportunity for 
a board-certified/-eligible pediatrician. Medical 
service area population of 55,000. New office build- 
ing available. Very competitive financial package 
and relocation. Beautiful mountainous plateau area 
50 miles from Roanoke, with exceptional cultural, 
educational and recreational opportunities. Con- 
tact: Assistant Administrator, P.O. Box 759, Pulaski, 
VA 24301. (703) 980-6822. 


WASHINGTON — BC/BE pediatrician to join one 
pediatrician in busy general pediatric practice at 
multi-specialty clinic; excellent facilities at both 
clinic and hospital. Excellent salary and benefits. 
Prime outdoor recreational area. Contact: Terry 
Coplin, 840 Hill Avenue, Moses Lake, WA 98801. 


UTAH — PEDIATRICIAN. An extremely busy and 
well-established pediatrician im Layton, Utah is 
now seeking an associate. This physician has two 
offices, one of which is located next to our 110-bed 
hospital. Layton, located just 20miles north of Salt 
Lake City and 15 miles south of Ogden, has a 
service area of 140,000, 70% of whom are under the 
age of 35 with large families. For further informa- 
tion, send your CV to: Manager, Professional Rela- 
tions, Humana Inc., Department ADC-9A, 500 
West Main Street, Louisville, KY 40201-1438. Or 
call toll-free: (800) 626-1590. 


WANTED!! 
PEDIATRICIAN 


For private practice small group 
practice opportunities. 


@ JCAH accredited community 
hospital in beautiful Sacramento, 
California seeks BE/BC pediatri- 
cian to fill a number of practice 
opportunities. 


@ Extremely attractive assistance 
and relocation package available 
including: malpractice coverage, 
marketing assistance, moving ex- 
penses and a one-time recruitment 
bonus. 


m The Sacramento area is one of 
America’s fastest growing com- 
munities. The income potential 
for pediatrician physicians is. 
OUTSTANDING! 


For further information, please 
write or call: 


AMERICAN RIVER 


HOSPITAL 


PHYSICIAN SERVICES DEPARTMENT 
C/O LARRY FURIA 


3609 Mission Avenue, Suite E 
Carmichael, CA 95608 


(916) 486-2251 
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Ochsner Clinic, one of the country’s premier multi-specialty 
clinics, is seeking to hire two board-eligible/-certified 


PEDIATRICIANS 


to assist with coverage of the pediatric floor and the pediatric intensive 
care unit of Ochsner Foundation Hospital. These two house-based pedia- 
tricians (HBPs) will provide in-house coverage in conjunction with exist- 
ing residents and attending staff physicians. 


Ochsner Clinic, a 250+ member, multi-specialty group practice, and 
Ochsner Foundation Hospital, a 532-bed tertiary care facility, serve not 
only the New Orleans metropolitan area where they are located, but 
serve as a major referral center for the entire Gulf South region. The 
Hospital offers both neonatal and pediatric ICUs, air and ground trans- 
portation systems, a comprehensive pediatric center, an ECMO program 
and a special program for high risk pregnancies. The clinic’s staff 
includes pediatric specialists in cardiology, surgery, neurosurgery, 
allergy, psychiatry, hematology-oncology, and other specialties, and 
operates a Child Development Center as well. 


The compensation is competitive for similar salaried positions: $60,000 
annual salary; health insurance; life insurance; three weeks of paid 
vacation/education leave; and malpractice coverage. 


Interested persons should forward their CV or inquiry to: 


Jay P. Goldsmith, MD, Chairman 
DEPARTMENT OF PEDIATRICS, OCHSNER CLINIC 
1514 Jefferson Highway, New Orleans, LA 70121 œ 


ST. LOUIS UNIVERSITY 


PEDIATRIC 
PULMONOLOGIST 


Board-eligible or board-certified in both pediatrics and pulmon- 
ology. Responsibilities include teaching, patient care, research 
and directing pulmonology program. 


Proficiency in invasive and non-invasive pulmonary and critical 
care procedures required. Send inquiries and curriculum vitae to: 


THOMAS ACETO, JR., MD, CHAIRMAN 
Department of 
Pediatrics/ Adolescent Medicine 


ST. LOUIS UNIVERSITY 
Cardinal Glennon Children’s Hospital 


1465 South Grand Boulevard 
St. Louis, MO 63104 


Telephone: (314) 577-5648 EEO/M/F/H/V 





(504) 838-3900 


———— -rr -o 


TEXAS — PEDIATRICIAN. A pediatrician is 
needed to establish practice in conjunction with 
the recruitment of a neonatologist, in College 
Station, Texas, the home of Texas A&M Univer- 
sity. Financial assistance with possible future 
group association. Send your CV to: Professional 
Relations, Department ADC-9C, P.O. Box 1438, 
Louisville, KY 40201-1438. 


NEONATOLOGIST — The Department of Pediat- 
rics, William Beaumont Hospital is seeking a fifth 
full-time, academically-oriented neonatologist to 
join our Division of Newborn Medicine. The posi- 
tion involves clinical care, teaching and research. 
We are interested in recruiting somebody with 
demonstrated capability and interest in clinical 
and/or basic research, as well as proficiency in 
teaching residents. Interested individuals should 
submit their CV to: Daniel Batton, MD, Chief, Div- 
ision of Newborn Medicine; or M. Jeffrey Maisels, 
MD, Chairman, Department of Pediatrics, William 
Beaumont Hospital, 3601 West Thirteen Mile Road, 
Royal Oak, MI 48072. 


HOUSE BASED 
PEDIATRICIANS (HBPs) 


Huntington Memorial Hospital of Pasadena, 
California, a major affiliate of the Univer- 
sity of Southern California School of Medi- 
cine, is seeking to hire four board eligible/ 
certified pediatricians to cover its 34-bed 
pediatric floor. These four house-based 
pediatricians (HBPs) will provide in-house 
coverage that traditionally would have 
been provided by pediatric interns or 
residents. 

Founded in 1892, Huntington Memorial 
Hospital is a 606-bed non-profit medical 
center that serves the communities of the 
San Gabriel Valley of Los Angeles County. 
The total service area population of the 
San Gabriel Valley is approximately two 
million people. The Hospital offers a tertiary 
Infertility Center, Perinatal High-Risk Unit, a 
Neonatal ICU and renowned ECMO Cen- 
ter,a comprehensive Pediatric Center and 
a Pediatric ICU. 

The compensation is competitive with the 
HMOs or other salaried positions in the 
area: $70,000 annual salary; health insu- 
rance (medical, dental, vision); life in- 
surance ($50,000 term life); accidental 
death & dismemberment ($50,000); paid 
3-week vacation; and a $1000 annual CME 
fund. 

Those interested should send their CV and 
inquiries to: 


Edgardo L. Arcinue, MD 

Head, Department of Pediatrics 

400 Congress Street, Pasadena, CA 91105 
(818) 397-8688 





MOUNTAIN STATES COMMUNITIES need pedia- 
tricians. Smaller communities with excellent in- 
centive packages and referral bases. All close to 
mountain recreation. Call Rita Longino at (505) 
262-1871; or send CV to: Excel of Albuquerque, 
1717 Louisiana NE, Suite 218, Albuquerque, NM 
87110. 


FLORIDA EAST COAST — PEDIATRICIAN. An 
outstanding opportunity for a BC/BE pediatrician 
to join one of two well-established and very busy 
pediatric groups located along the east coast of 
Florida. Attractive financial package with early 
partnership is offered. For further information 
send your CV to: John Hollander, Professional 
Relations, Humana Inc., Department ADC-9D, 500 
West Main Street, Louisville, KY 40201-1438. Or 
call toll-free: (800) 626-1590. 





NEW YORK, NEONATOLOGIST—Department of 
pediatrics, State University of New York at Buffalo/ 
Children’s Hospital is seeking faculty member to 
join eight-member division of neonatology. Assist- 
ant or associate professor level. BC in pediatrics, 
BC/BE in neonatology. Division conducts NIH- 
sponsored laboratory research on perinatal pul- 
monary and circulatory physiology and clinical 
research in pulmonary physiology, immunology 
and gastroenterology, including five years expe- 
rience with surfactant therapy. CV to: Frederick C. 
Monn, MD, Chief, Division of Neonatology, Child- 
ren’'s Hospital, 219 Bryant Street, Buffalo, NY 
14222. Affirmative action/equal opportunity 
employers. 


THE DEPARTMENT OF PEDIATRICS at William 
Beaumont Hospital is seeking a qualified pediatri- 
cian for the position of Director, Division of Pediat- 
ric Infectious Disease. William Beaumont Hospital 
is a934-bed general hospital located thirteen miles 
north of Detroit in Royal Oak, Michigan. We have 
60 general pediatric beds, a 30-bed NICU and 
6,000 deliveries annually. Our department has a 
staff of 120 pediatricians and 20 full-time pediatric 
subspecialists. There are some 4,000 admissions 
annually to our general pediatric floor and 20,000 
pediatric visits to the emergency center and out- 
patient clinics. We are a teaching hospital with 
independent residency programs in pediatrics and 
medicine-pediatrics, affiliated with the University 
of Michigan and Wayne State University. Inter- 
ested candidates should call or submit their cur- 
riculum vitae to: M. Jeffrey Maisels, MD, Chairman, 
Department of Pediatrics, William Beaumont Hos- 
pital, 3601 West Thirteen Mile Road, Royal Oak, MI 
48072. (313) 551-0412. 


COLORADO — BC/BE pediatrician to join well- 
established, two-person practice. Active Level Il 
nursery. Reply to: Richard Booth, MD, 1148 East 
Elizabeth, Fort Collins, CO 80524. (303) 484-4871. 



















Professional Opportunities 


MARYLAND, BC/BE PEDIATRICIAN — Excellent 
opportunity to direct expanding chronic disease 
program in new 92-bed pediatric specialty and 
rehabilitation hospital located on 23 wooded acres 
in northwest Baltimore. Affiliated with the Depart- 
ment of Pediatrics at Johns Hopkins. Must demon- 
strate strong skills in clinical care and program 
development. Teaching/research opportunities 
available. Excellent salary/benefits. Send CV to: 
Beryl Rosenstein, MD, Medical Director, Mt. 
Washington Pediatric Hospital, 1708 West Rogers 
Avenue, Baltimore, MD 21209. 


PEDIATRICIAN 


Board-certified or -eligible to prac- 
tice in city of 15,000, service area 
40,000. Excellent outdoor recrea- 
tional activities; huge lake provides 
trophy fishing, sailing and boating; 
skiing in region, excellent hunting 
for waterfowl, deer, pheasant, ante- 
lope. Enclose vitae. Reply: 













Ron Olinger 
Physician Recruitment 
P.O. Box 66, Pierre, SD 57501 
(605) 224-8851 
OR 


James Russell 
Administrator 
St. Mary’s Hospital 
808 East Dakota, Pierre, SD 57501 
(605) 224-3100 

















INFECTIOUS 
DISEASE/PEDIATRICS 


St. Louis University Medical Center/Cardinal Glennon 
Children’s Hospital is seeking a full-time faculty member, 
board-eligible/-certified in pediatrics. 


Duties include directing Infectious Disease Program, 
participation in inpatient infectious disease consultation 
service, participation in teaching activities and 
development of research programs. 


Send inquiries or curriculum vitae to: 


THOMAS ACETO, JR., MD, CHAIRMAN 
Department of Pediatrics/Adolescent Medicine 


+ 


ST. LOUIS UNIVERSITY 
Cardinal Glennon Children’s Hospital 


1465 South Grand Boulevard 
St. Louis, MO 63104 


Telephone: (314) 577-5648 


EEO/M/F/H/V 





Professional Opportunities 


SOUTHEAST USA — Academic Pediatrician. 
Teach medical students and family practice resi- 
dents. Direct patient care and clinical research 
interests required. Alabama State medical license 
required. Should be board-eligible or board- 
certified. The University of Alabama is an equal 
opportunity/affirmative action employer. Send 
inquiries with CV to: David C. Hefelfinger, MD, 
Department of Pediatrics, 700 University Boulevard 
East, Tuscaloosa, AL 35401. (205) 348-1304. 


PEDIATRICIAN — Southeastern Oklahoma, 90 
miles to Dallas, near beautiful Lake Texoma. Mod- 
ern general acute care, 100-bed facility, opened in 
1987. One other pediatrician and two OB/GYNs in 
this community of 14,000. This opportunity is avail- 
able in a university town, offering cultural and 
sporting events as well as an excellent school sys- 
tem. Reply to: Tom Rozewicz, Medical Center of 
Southeastern Oklahoma, 1800 University Drive, 
Durant, OK 74701. (405) 924-3080. 





ATTENTION PHYSICIAN RECRUITERS. The 
“Classified Advertising” sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that 
qualifies for your professional opportunity, every 
month. To place the ad of your choice, any size, 
Call toll free: (800) 237-9851; or in Florida (800) 
553-8288. 


CAMP DOCTORS — Boys’ summer camp in Maine. 
Two week minimum stay preferred. Camp Cedar, 
1758 Beacon Street, Brookline, MA 02146. (617) 
277-8080. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, ———, c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 
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September 26-October 1, 1989 Chicago 
Spring and Fall 1990 — Sites to be Chosen 


Now, your review and update for board exams and practice 
| Sponsored by the Osler Institute 


IBJECTIVES: 


» Improve basic and clinical knowledge in pediatrics 
» Assist residents and fellows in organizing study 
» Prepare candidates to take examinations 


» Provide practicing pediatricians with a review and update 


METHODS: 


e HOME STUDY MATERIALS consisting of a syllabus of 
questions with assignments and answers 
è SEMINAR with projection slides and syllabus 


he faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
at only from world-famous authorities but from people who are relatively unknown as well."* 


EONATOLOGY 

srowth and Development 
nfant Nutrition 

Yeonatal Diseases 

\pnea and S.I.D.S. 


AMUNOLOGY 
mmune Physiology 
mmunodeficiency 
\llergy 
theumatology 


YFECTIOUS DISEASES 
mmunizations 

sacterial Infections 

/iral Infections 

Aycotic Infections 

‘arasitic Infections 


ARDIOLOGY 
Yardiac Evaluation 
ongenital Diseases 
\cquired Diseases 
\rrhythmias 
ASTROENTEROLOGY 
Jpper GI Tract 
Aalabsorption 

mall and Large Bowel 
aver and Gall Bladder 
’ancreas 


EPHROLOGY 
slomerular Nephridities 
Jephrotic Syndrome 
Jrinary Tract Infections 
tenal Hypertension 
ongenital Uropathies 
NDOCRINOLOGY 
“hyroid Diseases 

\drenal Disorders 
-alcium and Phosphorus 
Aetabolic Derangements 


HEMATOLOGY-ONC. 
Red Cell Disorders 
White Cell Disorders 
Platelets and Coagulation 
Solid Tumors 


NEUROLOGY 
Convulsive Disorders 
Congenital Diseases 
Acquired Diseases 
Neuromuscular Diseases 


PSYCHOLOGY 
Psychological Development 
Psychiatric Disorders 
Child and Substance Abuse 


GENETICS AND OTHER 
Chromosomal Anomalies 
Errors of Metabolism 
Morphologic Syndromes 
Pulmonology & Toxicology 


OTHER SPECIALTIES 
Orthopedics 
Dermatology 
Ophthalmology 


Otolaryngology 
Radiology 


Andrew Aronson, M.D. 
Assoc. Professor of Clinical Pediatrics 
University of Chicago 

Robert Baumann, M.D. 
Associate Professor of Neurology 
University of Kentucky 


Preston Campbell, M.D. 
Assistant Professor of Pediatrics 
Vanderbilt University 


Ronald Dahl, M.D. 
Ass’t. Prof. of Child Psy. and Peds. 
University of Pittsburgh 


Craig Douglas, M.D. 
Ass’t. Clinical Professor of Pediatrics 
University of Louisville 


Alexander Green, M.D. 
Professor of Pediatrics 
Rush Medical College 


Joseph Hageman, M.D. 
Assistant Professor of Pediatics 
Northwestern University 


Jerry Hickson, M.D. 
Assistant Professor of Pediatrics 
Vanderbilt University 


Edward Keuer III, M.D. 
Clin. Assoc. Prof. of Ped. and Derm. 
Loyola University of Chicago 
Aman Khan, M.D. 


Professor of Psychiatry 
University of Southern Illinois 


Daniel Magilavy, M.D. 
Associate Professor of Pediatrics 
University of Chicago 

Serge Martinez, M.D. 


Prof. of Surgery and Otolaryngology 
University of Louiville 


Alexander Muster, M.D. 
Professor of Pediatrics 
Northwestern University 

Paul Parker, M.D. 
Associate Professor of Pediatrics 
University of Mississippi 

Ira Rosenthal, M.D. 


Professor of Pediatrics 
University of Illinois 


Dennis Roy, M.D. 
Asst. Professor of Orthopedic Surgery 
University of Cincinnati 


Mark Ward, M.D. 
Assistant Professor of Pediatrics 
Rush Medical College 


Suman Wason, M.D. 
Associate Professor of Pediatrics 
University of Cincinnati 


Larry Williams, M.D. 
Assistant Professor of Pediatrics 
University of Arkansas 

Raoul Wolf, M.D. 

Assoc. Professor of Clin. Pediatrics 
University of Chicago 

Paul W. K. Wong, M.D. 


Prof. of Pediatrics and Internal Med. 
Rush Medical College 


Limited Enrollment: PEDIATRICS BOARD REVIEW REGISTRATION 


Name 
Address 
City/State/Zip 
Phone 


Mail today to: 


1094 Dawn Lane, Dept A9 


P.O. Box 2218 


Terre Haute, IN 47802 


For: [] Sept. 26-Oct. 1, 1989 — Chicago 
C] Spring 1990 — Site to be chosen 


[C] Fall 1990 — Site to be chosen 


[C] Check is enclosed for $ 


C] Please send more information. 


LictehaekbnnaUeeadieheweth us Glen ditas 


e PRACTICE EXAMS with oral and written parts 


"Accommodations were comfortable...."* 


GOALS AND LOCATION: The course 
is held the week before oral and written 
board exams. Sites are chosen for excel- 
lent study and minimal cost of hotel and 
travel for board candidates. Your best 
value is to repeat the seminar for half 
price the week before your written or oral 
exam. The course will be held at the 
Holiday Inn Willowbrook, 7800 Kingery 
Highway, Willowbrook — 15 miles south 
of O’Hare and 10 miles west of Midway 
Airport. Rates are $65 single and $88 
double. 


"and those little extras...."* 


LOWEST AIR FARES: Reliable Travel 
offers you the lowest air fare — often 
below super-saver rates. Please call toll- 
free 1-800-548-8185 and identify yourself 
with this Osler course for special group 
fares. 


"remarkably complete and pleasant"* 


PLACEMENT SERVICE: For a practice 
opportunity write or call 1-800-356-7537. 


"the most education for the money."* 


FEES AND COURSE HOURS: 

e Course Hours: 60 hrs. 
e Practicing Pediatrician: $660 
è Residents and Fellows: $440 
e Repeating course within 3 yrs.: half price 
e Add 10% within 10 days of course. 


e Fees do not include lodging or meals. 

e Attendees not in course hotel add $8/day. 

e Deposit of $50 will reserve your position. 

e Most home study material will be mailed 
after half the registration fee is received. 


"home study material was extremely helpful."* 


REFUNDS: Subject to a $50 fee, refunds 
will be made until the seminar begins. 
e Cancellation after mailing home study 

material requires retention of half the fee. 


"I feel [the course] helped me pass the boards."* 


INFORMATION: 
Joseph H. Selliken Jr., M.D. 
THE OSLER INSTITUTE 
1094 Dawn Lane, P.O. Box 2218 
Terre Haute, IN 47802 
(800) 356-7537 or (812) 299-5658 


*Comments by panicipants of our courses 
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skin soft 


Helps protect against irritating 
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...on the consumer promotion of infant formula. 


There is a development that undermines your control over the infant’s diet and 
health, and that undermines breastfeeding—-the advertisement of formulas directly 
to the mother through TV, magazines and mail. 


On June 1, the President of the American Academy of Pediatrics sent a letter to all 
Fellows of the Academy reaffirming its stance against consumer advertising, and 
expressing concern that other formula companies might follow Nestlé/Carnation. 


This concern was justified. On June 15, it was announced at a press conference that 
Mead Johnson/Bristol-Myers will be producing an infant formula to be sold and 
marketed under the Gerber label. Part of the program 1s a multimillion-dollar budget 
for advertising the formula directly to mothers via TV and print. 


Speaking at the press conference, Gerber Products Division President Robert L. 
Johnston, Jr., said that Gerber was entering the market because it had, “identified 
significant changes in usage that convinced us the timing was right....” 


“First,” he said, “there is a rapid decline in breast-feeding after mothers leave the 
hospital.” And, “... parent decision regarding baby formula brand selection has 
grown....” 


The irony is inescapable and appalling. In other words, because breastfeeding is 
declining, more infant formulas should be promoted to the mother. In other words, 
because some mothers are making feeding decisions on their own, even more 
mothers should follow suit. 


When Nestié/Carnation entered the marketplace and, again, when Mead Johnson/ 
Bristol-Myers joined with Gerber, we reexamined the Ross philosophy of promoting 
SIMILAC® Infant Formulas. The result of our deliberations was an even deeper 
resolve to support the doctor/patient relationship. 


Our philosophy remains unchanged. Ross Laboratories has no plans to resort to 
direct consumer advertising for SUMILAC and our other infant formula products. 


We will continue as an ally of health care professionals by supporting your 
prerogative to prescribe and recommend products as training and experience dictate. 


We stand behind you. 
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Up to 99% effective with one application 


Clinical studies prove Nix" kills lice and nits and 
protects against reinfestation better than a single 
application of Kwell® and Rid®.* Only Nix 


More patientslice-free at day 14 with Nix 


vs 1% lindane! vs Kwell? vs Rid? 
99% 85% 98% 76% 96% 62% 
Nix lindane Nix Kwell Nix Rid 


Sr 
Rid labeling requires a second application at 7-10 days. Carson et al 
demonstrated 100% efficacy for Nix and 93.5% efficacy for Rid when 
used according to manufacturer's labeling.4 


The best treatment to kill lice and nits 
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provides 14-day protection against reinfestation- 
with one application—and no evidence of CNS 
toxicity as reported with lindane overexposure.’ 
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permethrin 1% 
Calll-800-FOR-LICE 


to report head lice outbreaks — Wettcome 


Please see adjacent page for brief summary of prescribing information 
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©. PRDICULICIDAL/OVICIDAL ACTIVITIES: /n vitro data indicate that permethrin has pediculicidal 
~~ and ovicidal activity against Pediculus humanus var. capitis. The high cure rate (97-99%) 


of Nix in-patients with head lice demonstrated at 14 days following a single application is at- 


?  tributable to a combination of its pediculicidal and ovicidal activities and its residual persist- 


ence on the hair which may also prevent reinfestation. 


INDICATIONS AND USAGE: Nixis indicated for the singie-application treatment of infestation 
with Pediculus humanus var. capitis (the head louse) and its nits (eggs). Retreatment for recur- 


__ rencesis required in tess than 1% of patients since the ovicidal activity may be supplemented 


by residual persistence in the hair. If live lice are observed after at least seven days following 
the initial application, a second application can be given. 


CONTRAINDICATIONS: Nix is contraindicated in patients with known hypersensitivity to any 
of its components, to any synthetic pyrethroid or pyrethrin, or to chrysanthemums. 


WARNING: if hypersensitivity to Nix occurs, discontinue use. 
PRECAUTIONS: 


General: Head lice infestation is often accompanied by pruritus, erythema, and edema. Treat- 
ment with Nix may temporarily exacerbate these conditions. 


information for Patients: Patients with head lice should be advised that itching, redness, or 
swelling of the scalp may occur after application of Nix. if irritation persists, they should con- 
suit their physician. Nix is not irritating to the eyes; however, patients should be advised to 
avoid contact with eyes during application and to flush with water immediately if Nix gets in 
the eyes. in order to prevent accidental ingestion by children, the remaining contents of Nix 
should be discarded after use. 

Combing of nits following treatment with Nix is not necessary for effective treatment. Howev- 
er, patients may do so for cosmetic or other reasons. The nits are easily combed from the hair 
treated with Nix after drying. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Six carcinogenicity bioassays were 
evaluated with permethrin, three each in rats and mice. No tumorigenicity was seen in the 
rat studies. However, species-specific increases in pulmonary adenomas, a common benign 
tumor of mice of high spontaneous background incidence, were seen in the three mouse 
studies. in one of these studies there was an increased incidence of pulmonary alveolar-ceill 
carcinomas and benign liver adenomas only in female mice when permethrin was given in 
their food at a concentration of 5000 ppm. Mutagenicity assays, which give useful correlative 
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of impaired fertility or harm to the fetus due to permethrin. There are, however, no adequate 
and weill-controlied studies in pregnant women. Because animal reproduction studies are net 
cule predictive of human response, this drug should be used during pregnancy only if clearly 
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Nursing Mothers: It is not known whether this drug is excreted in human milk. Because many 
drugs are excreted in human milk and because of the evidence for tumorigenic potential of 
permethrin in animal studies, consideration should be given to discontinuing nursing tem- 
porarily or withholding the drug while’the mother is nursing. 


Pediatric Use: Nix is safe and effective in children two years of age and oider. Safety and ef- 
fectiveness in children less than two years of age have not been established. 


ADVERSE REACTIONS: The most frequent adverse reaction to Nix is pruritus. This is usually 
a consequence of head lice infestation itself, but may be temporarily aggravated following treat- 
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DOSAGE AND ADMINISTRATION: 
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SHAKE WELL BEFORE USING. 


HOW SUPPLIED: Nix (Permethrin) 1% (wt./wt.) Creme Rinse is supplied in plastic squeeze 
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ProHIBiT® defends against 
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THE IMMUNE SYSTEM 
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~ INDICATIONS AND USAGE 

ProHIBIT is indicated for the routine immunization of children 16 months to 5 
years of age against invasive diseases caused by Haemophilus influenzae type b. 
As with other vaccines, several days following administration of ProHIBiT are 
required for protective levels of antibody to be attained. 

A booster dose of ProHIBiT is not required. 

ProHIBiT will not protect against Haemophilus influenzae other than type b or 
~ other microorganisms that cause meningitis or septic disease. 

No impairment of the immune response to the individual antigens was demon- 
strated when ProHIBiT and Diphtheria and Tetanus Toxoids and Pertussis Vac- 
cine Adsorbed (DTP) were given at the same time at separate sites. 

Because the safety and efficacy of ProHIBiT have not been established in 
children less than 18 months of age, ProHIBIT is not indicated for use in this age 
group at this time. Studies to establish the safety and efficacy of ProHIBIT in 
children less than 18 months of age are ongoing. 
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the vaccine. 
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AS reported with Haemophilus b polysaccharide vaccine, cases of Haemophi- 
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protective effects of the vaccine. 
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vessel, 
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~ used for each individual patient to prevent transmission of hepatitis or other 
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a ~ When ProHIBiT alone was given to over 1,000 adults and children, no serious 
“adverse reactions were observed. Thrombocytopenia was seen in one adult but a 


< causative relationship was not established. 
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When FroHIBiT was given with DTP and inactivated Poliovirus Vaccine to 
30,000 young infants, the rate and extent of serious adverse reactions were not 
different from those seen when DTP was administered alone. Allergic reactions 
such as urticaria were infrequently observed. Se Me 

Selected adverse reactions following vaccination with ProHISiT (without DTP) 
in subjects 16-24 months of age are summarized in Table. 





TABLE 


Percentage of Subjects 16-24 Months of Age Developing 
Local Reactions or Fever to One Dose of 
Haemophilus b Conjugate Vaccine (Diphtheria Toxoid-Conjugate) 








Reaction % 
No. of 
Subjects* 6 Hours 24 Hours 48 Hours 
Fever >38.3°C 281 1.1 2.1 18 
Erythema 285 — 2.9 0.4 
induration 285 -l 1.0 0.4 
Tenderness 285 a 46 0.7 


*Not all subjects had measurements at all time periods. 


Other adverse reactions temporally associated with administration of 
ProHIBIT included diarrhea, vomiting, and crying and occurred at a frequency of 
1.2%. 

Adverse reactions in clinical evaluations among 689 children, 7-14 months of 
ace, 24 hours after receiving a single dose of ProHIBiTl, were observed and 
compared to 139 children who received a saline placebo. There were no signifi- 
cant differences in the reaction rates for fever, erythema, induration, and tender- 
ness between the two groups. 


DOSAGE AND ADMINISTRATION 
Parenteral drug products should be inspected visually for extraneous particulate 
matter and/or discoloration prior to administration whenever solution and con- 
tainer permit. If these conditions exist, vaccine should not be administerec. 

ProHIBiT is indicated for children 18 months to 5 years of age. The immunizing 
dose is a single injection of 0.5 mi given intramuscularly in the outer aspect area 
of the vastus lateralis {mid-thigh) or deltoid. 

Each 0.5 mi dose contains 25 meg of purified capsular polysaccharide and 
18 mcg of conjugated diphtheria toxoid protein. 

Before injection, the skin over the site to be injected should be cleansed with a 
suitable germicide. After insertion of the needle, aspirate to ensure that the 
needle has not entered a blood vessel. 


DO NOT INJECT INTRAVENOUSLY. 


HOW SUPPLIED 

Vial, 1 Dose (5 per package) — Product No. 49281-541-01 
Vial, 5 Dase —- Product No. 49281-541-05 

Vial, 10 Dose — Product No. 49281-541-10 


STORAGE | 

Store between 2°-8°C (35°-46°F). DO NOT FREEZE. ences pte o 
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This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues, Further. we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria 


for original articles. 


Resident Stress 


‘Sir. —Hoekelman' recently identified 
i faetors that lead to stress during res- 
idency training. He claimed that 
causes of stress go beyond long work 
hours and the severely ill population 
for whom residents care, and stated 
that the stress to which residents are 
exposed is accentuated by the uncer- 
tainty of their futures once training is 
completed. 

Hoekelman suggested many 
changes that residency programs can 
adopt to reduce the stressors that are 
inherent in the present system. How- 
ever, significant changes in residency 
training will not be implemented until 
members of the medical faculty begin 
to understand the transformations 
that have begun to take place in the 
provision of health care. These have 
oceurred as a result of the corporate 
restructuring of health care systems. 
Since the rise of what Relman? terms 
the medical-industrial complex, hos- 
pitals are often managed by business 
executives rather than the traditional 
physician administrator who once 
managed residency training and hos- 
pital services. In light of the changes 
in the management of hospital sys- 
tems, faculty need to be advocates for 
the physical and educational needs of 
the house staff. This would enable 
residency training programs to meet 
the changing needs of the health care 
organization. 

_In today’s medical marketpiae; the 
expertise offered by the business com- 
munity is necessary to maintain the 
viability of health care facilities. How- 
ever, profitability factors may not 
translate into the most educationally 
sound residency experience where a 
balance exists between service and 


education. Tension between a resi- 


dent’s service commitment and edu- 
cational pursuits may be intensified 


by decisions made by corporate man- 
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agers who are insensitive to or un- 
aware of the demands of the residency 
process, 

In light of these concerns, Hoekel- 
man’s suggestions for changes in the 
environment in which residents learn 
is timely and appropriate. Hoekel- 
man’s perspective finds a blueprint for 
an approach to the improvement of 
physician education described by Jo- 
nas.” In his book, Jonas examines the 
US health care provision system and 
the process through which graduate 
physicians progress to emerge as 
“doctors.” He contends that the pres- 
ent system, on which medical training 
and practice is based, fosters in itself 
an unhealthy approach to both work 
and education. Our disease-oriented 
health care system gives minimal sup- 
port to prevention and health mainte- 
nance endeavors on the part of physi- 
clans-in-training. 

In the 1980s, medical centers have 
emerged as sites for disease treatment 
and acute care intervention. Public 
policies and financial resources for 
health care are developed to cope with 
disease rather than to encourage 
health promotion and disease preven- 
tion. A nonprevention orientation is 
entrenched even within the physician 
training process, which ignores the 
requisites of health and stands as the 
model for an unhealthy living and 
learning environment. 

Jonas? addresses Hoekelman’s con- 
cerns and proposes a preventive, 
health-promotion—based model for 
medical education entitled Health 
Oriented Professional Education 
(HOPE). HOPE includes five points 


that should be incorporated into the. 
philosophy and curriculum of medical 


schools and residency programs. The 
proposal encourages (1) a prevention- 


based orientation for a program that. 


emphasizes outpatient care focused on 
health maintenance and preventive 





screening; (2) faculty attitudes that _ 
foster student/resident health, includ- — 
ing reasonable expectations for resi- ; 
dent responsibilities and encouraging 
postcall residents to complete their — 
work early and go home to sleep; (3) _ 
expressed emphasis on active learn- _ 
ing, utilizing a problem-based mode of _ 
teaching to provide feedback and build | 
self-esteem: (4) increased use of ancil- 
lary services and the incorporation of _ 
computer technology to simplify me- _ 
nial tasks and enable the resident to 
reduce his or her secretarial respon- 
sibilities; and (5) encouraging physi- _ 
cian-teachers to seek formal training — 
in the educational process to enhance _ 
the quality of medical education. ae 
The Jonas? model provides one ap- _ 
proach to the reduction of resident _ 
stress. Other approaches exist as well. 
The common theme among various | 
approaches is that residency training — 
must incorporate principles of healthy _ 
living while meeting the service re- 
quirements and educational objectives 
of the programs. 3 
As Hoekelman stated, pediatric and a 
other medical educators are largely 
responsible for the ill effects of the . 
residency training programs on prac- _ 
titioners. The improvement of resi- — 
dency training depends on the com- 
mitment of the faculty to engage 
corporate administration in the needs 
of the residents and to serve as senti 
nels for the residents during this pro- 
cess. Residency training should occur 
in an environment that provides pa- | 
tient care while ensuring healthy per- 
sonal and professional development _ 
among the participants. nip 
_ ANGELO P, Giarpino, MD, MSEp et 
_ Eneen R. GIARDINO, MSN, Pul 
- 38 Brambling Lane 7 
oe NJ 08043 
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-Stress During Residency Training 


- Sir — We read with interest the article 
- by Hoekelman regarding stress expe- 
rienced during pediatric residency 
training in the February 1989 issue of 
_AJDC.' This article adequately out- 
lined the problem of resident stress 
and proposed some very useful solu- 
tions. 

I think we can all recall similar 
discussions and proposed solutions 
dating back at least 15 years. Very 
little has changed, presumably be- 
- cause it has not served the interest of 
hospitals to follow through on these 
and other means of resolving the issue 
_of stress during residency training. In 
New York State in particular, we have 
been presented with recommenda- 
tions by the State Department of 
Health regarding limitations on work- 
ing hours, the use of nonphysician 
personnel for responsibilities such as 
blood drawing and starting of intra- 
venous lines, and the use of computers 
to facilitate retrieval of laboratory re- 
sults. Very few programs are even 
attempting to comply with these reg- 
ulations by the July 1989 deadline, 
again illustrating the difference be- 
tween what hospitals say they want 
for residents and what they are willing 
to provide. 

With regard to Hoekelman’s propos- 
als, I wonder how effective restricting 
the maximum shift to 29 hours would 
be in reducing fatigue and stress, par- 
- ticularly if this schedule is followed on 
anevery third night basis. We feel that 
if one truly wishes to reduce resident 
fatigue it is insufficient to reduce the 
maximum shift simply from 34 to 29 
hours. Doing away with moonlighting 
is a method of uncovering another 
potential source of resident stress, 
that is, financial stress. Many of our 
first-year residents have debts related 
- to undergraduate and medical educa- 
© tion that are in excess of $30000. 
- These residents also have families. To 
= expect them to repay these debts and 
manage a family on the usual house 
staff salary puts additional pressure 
on a house officer. The issues of ancil- 
lary personnel and computerization 
are not addressed by Hoekelman, yet 
there is certainly no greater waste of 
a resident’s time than to wait on the 
_ telephone until a technician can re- 
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cover a laboratory result o or to spend Be 


hours performing technical proce- 
dures long after he cr she has been 
credentialed in these same proce- 
dures. 

In our pediatric residency. program, 
we have adopted a maximum 16-hour 
shift in inpatient ward areas and will 
have maximum 24-hour shifts on an 
every fourth night basis in intensive 
care areas by July 1989. Postgraduate 
level 1 residents have at least one 24- 
hour period of relief from direct pa- 
tient care activities each week. Work 
schedules average 80 hours or less for 
each 4-week module. Moonlighting is 
allowed as long as the maximum shift 
does not exceed 24 hours and the 
maximum hours worked per week does 
not exceed the 80-hour limit. We have 
moved ahead with educating nurses 
and other nonmedical personnel in the 
starting of intravenous lines and draw- 
ing of blood. While there are imperfec- 
tions in the system (which we hope to 
resolve), it is clear that the level of 
fatigue and emotional stress among 
our current postgraduate level 1 resi- 
dents is substantially less than in 
past years. We hope to have available 
a more formal evaluation of our expe- 
riences with these modifications in 
the near future. The purpose of this 
commentary is to reassure those in- 
stitutions that wish to move forward 
with similar revisions that house of- 
ficers can benefit from such changes 
if the programs are willing to make 
them. 

Ropert C. WELLIVER, MD 

Division of Infectious 
Diseases 

Children’s Hospital of 
Buffalo 

219 Bryant St 

Buffalo, NY 14222 

1. Hoekelman RA. Stress experienced during 
pediatric residency training: its causes, conse- 


quences, recognition, and solutions. AJDC. 
1989;143:1 77-180. 


Strategies to Prevent Household 
Electrical Injuries in Children 


Sir—The article by Baker and 
Chiaviello' in the January issue of 
AJDC is an important addition to the 
scanty literature on children’s electri- 

cal injuries and strategies to prevent 
them. The American Academy of Pedi- 
atrics’ Guidelines for Health Super- 
vision? and five of seven widely used 
pediatric textbooks that we reviewed 
suggested the use of outlet plugs as a 
strategy to prevent these injuries.** 
None of these references detailed the 
various types of outlet plugs available 


i ort their potential limitations and dan- 


gers. Baker and Chiaviello described 
some of their limitations, but we be- 
lieve that there are other important 
consideraticns and potential problems 
with them that deserve description. 

As Baker’and Chiaviello noted, “in- 
fant toys should not simulate common 
household items. . . .” Similarly, we 
believe that safety items should not 
simulate toys, especially if they them- 
selves are potentially harmful to chil- 
dren. This, unfortunately, is the case 
with many outlet plugs. Some are 
actually embossed with attractive de- 
signs, such as bears (a common tran 
sitional object for children), thereby 
enticing children to remove them fron 
outlets. Many of these devices are alst 
small enough to pose the danger o: 
aspiration to children. 

The Consumer Product Safety Com. 
mission and American Academy 0 
Pediatrics collaboratively created the 
commercially available No Choke 
Testing Tube (Fig 1). This practica 
device serves as the gauge for the 
current federal small parts and to: 
safety regulations regarding the min 
imum size allowed for any object in 
tended for use by children under the 
age of 3 years. Nine of 10 outlet plug: 
purchased at Boston, Mass, supermar 
kets, hardware stores, and toy store: 
were small enough to fit into the Ni 
Choking Test Tube, and thus failec 
the test. Inaddition, any safety devici 
that requires behavior change has re 
duced protective value when com 
pared with devices that automaticall: 
offer protection. Most outlet plug 
currently available must be remover 
whenever the outlet is used and the: 
put back into the outlet. It is likel 
then that they will be used only spo 
radically. This may increase the ris. 
to toddlers if parents, unaware of thei 
potential danger, leave the plugs lyin; 
about. 

As part of Boston’s Childhood In 
jury Prevention Program, pediatri 
cians at selected health centers ani 
hospital-based clinics, day-care pro 
viders, and public health nurses hav 
distributed outlet plugs to families fo 
the past 3 years. A number of healt. 
care providers and parents have ob 
served children playing with the sma 
outlet plugs and putting them int 
their mouths. Furthermore, peopl 
making home visits have noted no 
only unprotected outlets but loose out 
let plugs in families’ homes. 

Baker and Chiaviello’s propose 
outlet cover is in principle laudable. | 
addresses one limitation of outle 
plugs; that is, the proposed outle 
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Fig 1.—No Choke Testing Tube and an assortment of outlet plugs. 





Fig 2.—Sanitoy outlet cover, front and rear 
views. 


cover is permanent once installed. Any 
safety device that requires a three- 
step procedure, such as the one they 
propose, however, seems unlikely to 
be used regularly and appropriately 
by large numbers of individuals. We 
distribute an outlet cover manufac- 
tured by Sanitoy (Fitchburg, Mass) 
(Fig 2) that requires a one-step pro- 
cedure with either a two- or three- 
pronged electrical plug. This cover 
requires only one screw and is a per- 
manent fixture. It is extremely diffi- 
cult to gain access to the outlet holes 
by using anything but an electrical 
appliance plug. The automatic release 
and closure prevent access to the out- 
let once an appliance is unplugged. In 
the case of double outlets, each one is 
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independently closed or opened de- 
pending on use. This cover is fitted 
over the existing outlet plate and no 
contact with exposed wires is neces- 
sary or possible, whereas the cover 
proposed by Baker and Chiaviello 
would require replacing the regular 
outlet plate. 

Injury-prevention activities must 
be easily integrated into everyday 
habits and routines if they are to be 
widely adopted by families. We must 
also be cautious that we do not distrib- 
ute or encourage the use of injury- 
prevention technology without edu- 
eating parents about the technology’s 
limitations and potential dangers. 

Marier Bonn, MEp 
Childhood Injury 
Prevention Program 
Boston Department 
of Health and Hospitals 
HOB 425 
818 Harrison Ave 
Boston, MA 02118 


MICHAEL Weitzman, MD 
Department of Pediatrics 
Boston City Hospital 
Boston University 

School of Medicine 
Boston Department 

of Health and Hospitals 


The authors have no commercial or proprietary 
interest in the Sanitoy outlet cover, nor do they 
have any financial interest (as consultant, re- 
viewer, or evaluator) in the Sanitoy outlet cover. 
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‘Mangoism’ 


Sir.—We recently cared for a 16'%%- | 
month-old Equadorian boy who pre- 
sented with orange coloration and fail- 
ure to thrive. 

The child presented to the clinic for 
routine health care. Concern was 
raised about the child’s growth. He 
weighed 8.3 kg (less than the fifth 
percentile), showing a 28-g gain in 11 
weeks. His height was 76 cm (10th 
percentile) and his head circumference 
was 46.5 cm (10th percentile), The 
family indicated that this child had 
become difficult to feed and denied 
any specific food preferences. 

The physical examination was re- | 
markable for a very slight toddler. 
whose skin was an intense orange 
color that was most obvious on his 
palms and soles. There was no scleral 
icterus. The remainder of the exami- 
nation was unremarkable. Because of 
concern about this child’s poor weight 
gain and unusual coloration, he was 
admitted to the hospital. 

At the time of admission, the pa- 
tient’s hemoglobin level was 127 g/L, 
his hematocrit value was 0.39, and 
his white blood cell count was 
9.8x107L, with a differential cell 
count of 0.85 polymorphonuclear cells, 
0.63 lymphocytes, and 0.02 mono- 
cytes. The urinalysis showed a pH 
value of 5; the results of the glucose, 
ketones, and protein tests were nega- 
tive. The urine culture yielded no 
growth. The serum glucose level was 
4.8 mmol/L. The total bulirubin value 
was 5.13 pmol/L, thyroxine level was 
102 nmol/L, triiodothyronine uptake 
was 0.38, and thyroid-stimulating hor- 
mone was 4.0 mU/L. Electrolyte levels 
and chemistry profiles were within 
normal limits. 

A diet history eventually obtained 
from the mother and family indicated 
that this child was fed approximately 
16 ounces daily of whole milk, cereals, 
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-strained meats, ‘soups, and 
“fruits, especially mangoes. The n man- 
_ goes were the only food he regularly 
ate well, generally consuming about 
8 oz daily in the form of commer- 
- cial baby food over the previous 2 
= months, 

_ In the hospital, the boy was found 
_ to be a difficult eater with significant 
. acting-out patterns at meal times. 
-Over time, the child learned to self- 
~ feed with his fingers and to accept a 
< more balanced assortment of food- 
stuffs. With the omission of mangoes 
< from his diet, the orange color faded 
- within 2 weeks. The child began to 
-gain weight. The family did not accept 
<. a behaviorally based cause of his fail- 
“Sure to thrive and signed the toddler 
-out of the hospital against medical 
advice. 

We conclude that the skin coloration 

` was due to carotenemia and that both 
the ecarotenemia and the failure to 
thrive occurred as a result of overeat- 
ing a low-calorie, carotene-rich fruit, 
the mango. 
_ Carotenemia can be associated with 
a multitude of clinical disorders or 
with overzealous consumption of car- 
otene-rich plant foods.‘ Reported 
eases of dietary carotenemia have 
mainly discussed the overconsumption 
of vegetables, such as pumpkin’ and 
notably carrots.'** Although carote- 
nemia is assumed to occur from the 
excessive consumption of carotene- 
rich fruits, it is rarely reported. 
Sharman’ described a Japanese 
~ woman who developed a yellow color- 
ation from eating oranges. 

Carotenemia itself is benign and the 
usual treatment for the symptoms is 
withdrawal of the carotene sources. 
However, we would like to stress the 
importance of this condition as a 
marker for possible abnormal dietary 
practices. This case stressed several 
points for us. 


1. An immoderate intake of one food 
scaly implies a disproportionate in- 
ake of others, especially in children. 
2. The traditional association of 
earotenemia with carrots should be 
ie broadened to include all deeply col- 
~ ored fruits. Consumption of exotic 
< fruits, such as papaya and mangoes, is 
-increasing with the availability of in- 
‘tercontinental transport and the de- 
‘mand for them by immigrants from 
oe southern climates. 
3, The physical form of the carotene 
© may be more important than the 
amount in children because absorption 
= of carotenoids apparently increases 
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Strained ‘mangoes are potentially 
more carotenemic than perhaps whole 
fresh mangoes in an equal amount. 

4. Along with possible protein cal- 
orie malnutrition, carotenemia may be 
seen as another consequence of pro- 
longed overuse of strained foods. 

SHEILA PaLevsky, MD, MPH 
Department of Pediatrics 

St Joseph's Medical Center 
Yonkers, NY 10701 


Joyce Leunc, MS, RD, MPH 
Department of Pediatrics 
Harlem Hospital Center 

New York, NY 10035 
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Choking on a ‘Large’ 
Object: Applications for 
Regulation and Practice 


Sir. —Choking on foreign bodies is a pre- 
ventable cause of morbidity and mortal- 
ity in small children. In 1985, small toys 
or their parts were responsible for 
12000 such injuries in the United 
States, with 18 fatalities reported dur- 
ing the period from January 1985 to Sep- 
tember 1986.’ We describe a child who 
suffered near-fatal choking on an object 
considered “large” by current stan- 
dards. 


Patient Report.—A 10-month-old male 
infant and his 3-year-old sister were seen for 
well-child visits by their pediatrician, who 
administered the Denver Developmental 
Sereening Test. That evening, their father 
found the infant thrashing about on the bed 
where he and his sister had been playing, his 
head extended and eyes rolled back. He felt a 
hard object in the child’s mouth but was un- 
able to remove it. The child became dusky 
and limp. After 2 to 3 minutes, a 2.5-cm 
wooden cube was dislodged. The childs 
mouth was bloody and he was thought to be in 
eardiorespiratory arrest. Cardiopulmonary 
resuscitation was initiated and continued for 
an estimated 3 minutes before the child be- 
came responsive. Twelve minutes after re- 
ceiving the call, paramedics found the child to 
be alert and in no distress. In the emergency 
department, examination by an otolaryngol- 
ogist revealed a 5-mm superficial tear in the 
right anterior tonsillar pillar without active 
bleeding; the child was otherwise well. The 
sister later stated that she had kept the 
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Small parts test fixture.’ 


block, which had come from the Denver De 
velopmental Screening Test kit, and had lat 
er put it into her infant brother’s mouth 
Follow-up examination 2 weeks later showec 
complete healing of the pharyngeal lesion. 


Comment.—The size of small toy: 
and their parts marketed in the Unitec 
States is regulated by the Federal Haz 
ardous Substances Act. The Consume 
Product Safety Commission (CPSC) has 
established a method for determining 
whether an article presents a choking 
hazard: the sale of toys and other arti 
cles intended for use by children under 
age 3 years is prohibited if they are 
small enough to fit entirely within « 
truncated cylinder with a diameter o 
3.18 cm and depth ranging from 2.5 tc 
5.72 em (Figure). Based on the recom 
mendations of the American Academ) 
of Pediatrics,” this size was thought tc 
represent the size above which com 
plete airway obstruction is unlikely t« 
occur, 

However, the CPSC has reported 19% 
choking incidents in children, including 
37 deaths, caused by objects larger thar 
the cavity in the small parts test fixture 
for the period from July 1978 to May 
1983.° Affected children ranged in age 
from 1 month to 4 years; one half were ¢ 
to 8 months old. For the 136 object 
whose size was available, 78 (57%) hac 
diameters larger than 3.28 em, and were 
implicated in 5 of the fatalities. Only t 
objects (4%) larger than 4.29 em in di 
ameter were involved in choking epi 
sodes, none of them fatal. At least. 4! 
incidents (86%), including 10 fatalities 
were caused by objects with a diameter 
smaller than that of the test fixture but 
with length longer than the 5.72-cr 
depth of the test fixture. The CPSC 
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report concluded that “objects with di- 


ameters of 1.65 inches [4.19 em] or less 
are. choking children... it appears 
chat the 1.25 inch [3. 18-cm] dimension of 
the small parts tester is not adequate to 
prevent penetration of an object into the 
mouth.” 

_ The regulation has not been changed, 
however, and in April 1987 the Consum- 
er Federation of America (CFA) and the 
New York State Attorney General peti- 
tioned the CPSC to increase the diame- 
ter of the small parts test standard.” 
Based on the CPSC data, the petition- 
ars contended that the minimum diame- 
ver permitted for toys for small children 
should be increased to 4.3 cm, and that 
the length requirement was irrelevant 
to preventing choking. This diameter 
equals the size of the infant mouth and 
represents the minimum size required 
by the current pacifier regulation.’ Such 
a standard would have prevented all but 
> of the 136 incidents reported by the 
CPSC, and all of the fatalities. 

In the patient we describe, near-fatal 
choking was caused by a wooden block 
from a Denver Developmental Screen- 
ing Tests kit, which measures 2.5 cm on 
each side and has a diameter of 3.6 em. 
This is larger than the 3.18 cm diameter 
of the current test fixture, but smaller 
than the 4.3-cm diameter proposed by 
the Consumer Federation of Ameri- 
sa/New York State petition. Pediatri- 
zians should be aware that objects con- 
sidered safe by current standards can 
cause potentially fatal choking in small 
children, including Denver Develop- 
mental Screening Test blocks from the 
clinic or office that find their way into 
homes with their young patients. 
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Boston, MA 02118 
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Mucocutaneous Lymph Node 
Syndrome: Is There a 
Relationship to Mercury Exposure? 


Sir — We were interested in the article 
by Krowchuk et al' in the November 
1988 issue of AJDC about the occur- 
rence of exanthem limited to the diaper 
area in a 21-month-old male child diag- 
nosed as having Kawasaki disease. We 
were disappointed that the authors 
failed to note the type of diapers used 
by this child. This case brings to mind 
a 1981 report? of acrodynia, or “pink 
disease,” in thousands of infants in Bue- 
nos Aires, Argentina, who were poi- 
soned by mercury from commercially 
laundered diapers. The causative com- 
pound was phenylmercury, which was 
added to the laundering process be- 
cause it is such an effective fungicide 
and reduces the odors produced during 
washing and storing. A causal relation- 
ship of Kawasaki disease and inorganic 
mercury poisoning was first suggested 
by Cheek,’ following observations that 
acrodynia has many symptoms similar 
to mucocutaneous lymph node syn- 
drome (MLNS). 

Acrodynia, or “pink disease,” was 
traced by Warkany and Hubbard‘ to 
“medicinal” use of teething powders 
containing calomel (mercurous chlo- 
ride) and mercury-containing oint- 
ments for the treatment of impetigo. 
Mercurials were also widely used as 
antihelminthic agents. Acrodynia is 
characterized by hyperemic pharynx 
and lips, a markedly red strawberry 
tongue, and loss of teeth. In the pe- 
ripheral extremities, symptoms in- 
clude indurative edema, emaciation 
and erythema of the skin, and mem- 
branous desquamation with pink to 
red fingertips, palms, and soles. Other 
salient signs and symptoms include 
bilateral conjunctival hyperemia, 
polymorphous exanthem, cervical ad- 
enopathy, photophobia, arthralgia, 
thromboses, anorexia, and irritability. 
Fever and coronary artery aneurysms 
have not been associated with acro- 
dynia. Naturally, not every instance 
shows the same profile of effects, and 
some symptoms, particularly during 
the early stages of the disease, are so 
nonspecific that the pediatrician may 
be easily misled. While the similarity 
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in symptoms between MLNS and : 


rodynia does not necessarily prove 
identity of the two diseases, the ¢ 
cal manifestations of MLNS, just 
bly, led investigators to. question 
role of inorganic mercury in its: 
Although Kawasaki’ failed to de 
elevated mercury levels in his patien 


mercury excretion in patients wi 


gest that elevated IgE levels refle 
an allergic aspect and a hypersensit 
ity reaction to inorganic mercury. P 
soning. 7 

Mercury, a ubiquitous metal, exists 
in a number of physical and chemi 
forms. Inorganic mercury exists in the 
metallic form (Hg*), in the mercurous _ 
form (Hg,?"), and in the mercuric form __ 
(Hg+). Both the mercurous and mer- __ 
curice cations can form a number of | 
inorganic compounds. In addition, the 
mercuric cation is able to form cova- 
lent bonds with carbon atoms to pro- 
duce organic species of mercury. Bio- 
methylation reactions in fresh and _ 
saline water carried out by methano- — 
genic bacteria result in the formation _ 
of organic mercury, which accumulates __ 
in the aquatic biota and thereby enters _ 
the human food chain. Today, human 
exposure is mainly to two forms of — 
mercury species: occupational expo- | 
sure to the vapor of metallic mercury, _ 
and exposure to methylmercury | 
(MeHg) via the food chain, primarily 
from fish and its products. = 

Having a flameless, cold-vapor — 
atomic-absorption technique at our 
disposal, we further explored a possi- _ 
ble relationship between inorganic _ 
mercury exposure and MLNS. The 
urine is the best indicator of long-term- 
exposure to inhaled mercury vapor, 
and hair is a valuable indicator in the 
assessment of MeHg’s body burden. 
When the distribution process of- 
MeHg is completed, the concentration — 
ratio between hair and blood remains 
constant and the hair concentration of 
the organometal is a fixed multiple of _ 
its blood concentration (x 250). Thus, _ 
if measured longitudinally, hair sam- 
ples can catalog a month-to-mont} 








tions and a history of exposure. Other 
forms of mercury, because of their- 
conversion to divalent mercury, be- 
have in a similar fashion to inhaled os 
mercury vapor. = 

Three pediatric patients admitted `- 
to Strong Memorial Hospital. between _ 
October 1985 and May 1986 with a 
diagnosis of MLNS were examined for — 
evidence of elevated mercury levels. — 
The results obtained are as follows: 
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Urine, 


Patient 
No. ng/mL Hair, pg/g 
1 0.95 0.52 
2 0.47 1.19 
3 2.32 Not detectable 


(“Normal” values for mercury in urine 
and hair are less than 20 ng/mL and 
<7.5 pg/g, respectively. The technique 
has a sensitivity of approximately 
0.5 ng of mercury in biological sam- 
ples.) 

At present the cause of Kawasaki 
disease remains unknown. In a small 
cohort of patients with MLNS, we 
failed to corroborate a link between 
MLNS and inorganic mercury expo- 
sure. No potential source of mercury 
exposure could be identified in these 
three patients, and mercury levels 
were not elevated. It remains conjec- 
tural whether MLNS is a common 
pathway for multiple pathogenic fac- 
tors, possibly including inorganic mer- 
-eury poisoning. While our results re- 
fute the hypothesis that, by itself 
exposure to inorganic mercury alone 
is responsible for MLNS, we must 
systematically continue the search for 
potential causative factors. 
| MICHAEL ASCHNER, PHD 
Department of Pharmacology 

and Toxicology 
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Albany, NY 12208 


1. Krowchuk DP, Bass J, Elgart GW. Kawasaki 
disease with an exanthem limited to the diaper 
area. AJDC. 1988;142:1136-1137. 

2. Astalfi A, Gotelli C. Monitereo Biologico: 
Proceedings of Academia Nacional de Medicino 
de Buenos Aires Conference; November 3, 1981; 
Buenos Aires, Argentina. 

3. Cheek DB: Comment on mucocutaneous 
lymph node syndrome: could it be a heavy metal 
poisoning? Pediatrics. 1975;56:335-3386. 
= 4. Warkany J, Hubbard DM. Acrodynia and 
mercury. J Pediatr. 1953;42:365-386. 

5. Kawasaki T. Comment on mucocutaneous 
lymph node syndrome: could it be a heavy metal 

poisoning? Pediatrics. 1975;56:336-337. 

6 Orlowski JP, Mercer RD. Urine mercury 
© levels in Kawasaki disease. Pediatrics. 1980; 
- 66:633-636. 

4, Adler R, Boxstein D, Schaff P, Kelly D. 
- Metallic mercury vapor poisoning simulating mu- 
- gocutaneous lymph node syndrome. J Pediatr. 
~ 4982;101:967-968. 


.. In Reply. —We appreciate the thought- 
“ful comments of Drs Aschner and 
_ Aschner regarding the possible rela- 
< tionship of mercury exposure and the 
< development of Kawasaki disease. As 
-they note, a number of less obvious or 
- frankly occult exposures to mercury 
- exist, including that resulting from the 
use of certain diaper rinses. The pa- 
tient described by us,’ however, wore 
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of the Ultrapampers variety. To our 
knowledge, mercury is not used in the 
manufacture of these products, thus 
obviating diapers as a source of poten- 
tial exposure. 

Acrodynia is appropriately included 
in the differential diagnosis of the 
cutaneous and systemic manifesta- 
tions of Kawasaki disease. While Ka- 
wasaki disease and acrodynia share 
certain similarities of presentation, 
these processes may be distinguished 
by their unique clinical manifesta- 
tions.?* Kawasaki disease has a sudden 
onset and a self-limited course, with 
the majority of overt clinical findings 
resolving within 1 month. In contrast, 
acrodynia manifests an insidious onset 
and protracted course. Fever of 5 or 
more days’ duration, uncommon in 
patients with acrodynia, is a hallmark 
of Kawasaki disease. Although bilat- 
eral conjunctival hyperemia may occur 
in both disorders, photophobia is more 
commonly observed in acrodynia, af- 
fecting more than one half of all pa- 
tients. Both Kawasaki disease and 
acrodynia produce changes involving 
the extremities, including erythema, 
swelling, and peeling. However, while 
arthralgias or arthritis may occur in 
Kawasaki disease, a prominent mani- 
festation of acrodynia is severe pain of 
the feet and hands that may limit 
ambulation or cause patients to rub 
their hands together. The erythema 
associated with acrodynia has a dis- 
tinctive pink or scarlet hue (hence, the 
name “pink disease”) that, early in the 
course of the disease, involves the dis- 
tal portions of the nose, fingers, and 
toes.* Other clinical findings unique to 
acrodynia include weakness, hypoto- 
nia, insomnia, ulcerative gingivitis, 
and loss of teeth.2* Kawasaki disease 
and acrodynia are each associated with 
the appearance of an exanthem. As 
noted recently, the exanthem of Ka- 
wasaki disease is frequently concen- 
trated in, or may be limited to, the 
perineum. +? While coronary artery 
aneurysms are not known to occur in 
acrodynia, they are a well-recognized 
complication of Kawasaki disease that 
was observed in our patient. 

Even though acrodynia and Kawa- 
saki disease share certain similarities, 
each exhibits a unique natural history 
and distinctive clinical manifestations. 
Although current epidemiologic and 
laboratory information suggests that 
Kawasaki disease may have an infec- 
tious origin,® Drs Aschner and Asch- 
ner offer sound advice when they sug- 
gest that the search for other potential 
causative factors should continue. Un- 
til a causative agent is identified, the 


might be the result some environmen- 


tal insult cannot be excluded. 
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Age, Gender, and Metabolic 
Control in Children and 
Adolescents With Diabetes 


Sir.—Adolescent girls with insulin-de- 
pendent diabetes mellitus (IDDM) have 
been found to have worse metabolic con- 
trol than younger girls’ and older wom- 
en’ with IDDM. However, the evidence 
is inconsistent regarding whether ado- 
lescent girls have worse control than 
adolescent boys.’’ The sources of the 
purported poor metabolic control in ad- 
olescent girls are not clear, although 
several explanations have been pro- 
posed. It is widely believed that interac- 
tions of physiological concerns, social 
pressures, and physiological changes 
associated with adolescence contribute 
to the difficulties experienced by these 
individuals. Educational approaches to 
improving metabolic control are based 
in part on the hypothesized relationship 
between knowledge about diabetes and 
metabolic control. However, the evi- 
dence indicates that knowledge is unre- 
lated, or even inversely related, to met- 
abolic control. ™* 

Our study addressed these questions: 
(1) Do older girls demonstrate poorer 
metabolic control than boys and youn- 
ger girls? (2) If older girls do have diffi- 
culty maintaining adequate control, is 
this due to inadequate knowledge about 
diabetes? 

Patients and Methods.—The 23 girls and 
17 boys with IDDM in this study ranged from 
8 to 19 years of age (mean+SD, 13.7+2.2 
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‘years. of age) and were recruited from a 








ata vende diabetes clinic at ihe Duke Uni- 
versity Medical Center, Durham, NC. Of the 
40 subjects, 39 were white and 1 was black. 
Participation in this research was voluntary 
and was decided on the basis of parental and 
child consent. Subjects completed question- 
naires in examination rooms during the 
course of their visits. 

Diabetic control was assessed through the 

measurement of glycosylated hemoglobin 
levels (GlyHb) by affinity chromatography. 
This procedure was part of the regular clinic 
visit protocol. The GlyHb values typically 
ranged from 4.2% to 8.0% in individuals with- 
out diabetes. In our study, the GlyHb levels 
ranged from 6.8% (indicating good control) to 
22.9% (indicating very poor control), with a 
mean value of 12.58% (4.15, SD). 
- Aversion of the test of diabetes knowledge 
by Johnson et al’ was used to assess knowl- 
edge of diabetes care. From the original set 
of 36 questions, 26 were chosen by a pediatric 
endocrinologist at the Duke University Med- 
ical Center Clinic as consistent with the 
treatment philosophy approach employed at 
the clinic. Johnson et al reported the split- 
half reliability of their measure to be .84, 
which is quite adequate. In our study, the 
scores ranged from 15 to 25 on this measure 
(mean, 20.55; SD, 2.17). 

A two x two analysis of covariance 
(ANCOVA) was used to evaluate the impact 
of sex (male, female) and age group (<13.9 
years of age, =13.9 years of age) on the de- 
pendent variable, GlyHb. The age group di- 
vision was determined on the basis of a medi- 
an split. Diabetes knowledge was evaluated 
anc controlled for by including it as the co- 
variate in the analysis. 





Results.—~The 4-year age-gender 
subgroups were composed of 13 youn- 
ger girls (mean age, 12.3 years), 7 youn- 
ger boys (mean age, 11.0 years), 10 old- 
er girls (mean age, 15.9 years), and 10 
older boys (mean age, 15.2 years). The 
mean GlyHb values for younger boys 
and older boys with IDDM were 12.3% 
and 11.7%, respectively. For younger 
girls and older girls with IDDM the 
mean values were 10.6% and 16.3%, re- 
spectively. The ANCOVA indicated no 
significant contribution by either the co- 
variate (ie, diabetes knowledge) or the 
main effect for sex. While the main ef- 
fect for age group was significant (F 
[1,35]= 4.21, P<.05), this effect was ex- 
plained entirely by the significant inter- 
action of sex by the age group (F 
[1,35]=6.25, P<.02). To evaluate the 
meaning of this interaction, simple main 
effects were calculated, indicating that 
older girls had worse metabolic control 
than younger girls (F [1,35]= 14.01, 
P<,01) and had control than older boys 
(F [1,85] =8.48, P<.01) (Figure). 


Comment.—The finding that meta- 
bolic control was worse in older girls is 
consistent with results from most prior 
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research.” Furthermore, this pattern 
apparently cannot be explained by a 
lack of knowledge about diabetes care. 
Several other investigators also have 
reported knowledge to be unrelated, or 
even inversely related, to diabetic con- 
trol.™* Factors other than self-care 
knowledge, then, must be contributing 
to the older girls’ difficulties with diabe- 
tes. It has been suggested that the so- 
cial demands and/or hormonal changes 
that accompany puberty in girls may 
lead to diabetes management problems. 
If the poor control is largely due to hor- 
monal factors, changes in the degree of 
adherence to a health care regimen may 
have only minimal impact on the 
disease. 

Noncompliance among these individ- 
uals, then, may arise partly out of the 
feeling that compliance is a futile en- 
deavor, since their diabetes is experi- 
enced as an unmanageable disease. 
Additionally, although the gender dif- 
ferences reported here are not ex- 
plained by this research, it is of note 
that decreased sensitivity to insulin has 
been found in pubertal children with and 
without diabetes.’ Clearly, it is impor- 
tant to focus future research efforts on 
adolescent girls with diabetes to try to 
determine the source of their difficulties 
with their illness and, if possible, to help 
them achieve better metabolic control. 
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Hyperglycemic Acidosis With 
Mortality in Kearns-Sayre 
Syndrome 


Sir — Kearns-Sayre syndrome (KSS 
is a rare multisystemic disorder, usu- - 
ally described as the clinical triad of — 
chronic progressive ophthalmoplegia, 
retinitis pigmentosa, and cardiomy- — 
opathy.'* There is a pathologic degen- 
eration of the central nervous system: - 
Ge, spongiform degeneration of the 
brain) and skeletal and pancreatic ab- — 
normalities.*° Sudden death in pa- 
tients with KSS has been primarily 
attributed to the cardiac conduction > 
defects and cardiomyopathy.’ 2 

Recently, the association of chemical. 
diabetes and hyperglycemic acidotic — 
coma has been documented in the. 
ophthalmology literature." We de- 
scribe three patients with KSS who 
we believed died secondary to compli- ` 
cations related to KSS and hypergly- 
cemic coma. We would like to bring 
this potentially devastating problem 
to the attention of the pediatrician. 


Patient Reports.—Patienr 1.—A l4- . 
year-old boy was first seen at 10 years of | 
age with bilateral ptosis, proximal! skeletal 
myopathy, and external ophthalmoplegia. 
At that time, the results of his cardiac 
examination were normal, but his electro- 
eardiogram demonstrated left-axis devia- 
tion and a right bundle branch block pat- 
tern. Three years later, the patient 
developed a 2:1 and 3:1 block associated 
with syncope. A permanent demand ven- 
tricular pacemaker was inserted, and clin- 
ical improvement resulted. During that 
hospitalization, the diagnosis of KSS was 
made. 

Five months later, prednisone therapy 
was initiated, 100 mg every other day 
orally, for progressive muscle weakness. | 
Fifteen days later, the patient suddenly | 
collapsed and was unresponsive on arrival — 
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oat the University of Miami/Jackson Memös 
nt. His 





-Yial Hospital emergency depart 
-mother gave the medical history of polyuria 
„and polydipsia. 2 days prior to admission. 

~The electrocardiogram showed normal ven- 
“tricular pacing. The serum glucose level 
` was greater than 27.8 mmol/L. The blood 
-gas analysis revealed a pH level of 6.88 and 
‘a base deficit of —25. Shortly thereafter, 
the patient had a cardiopulmonary arrest 
i and could not be resuscitated. 

O PATIENT 2.—An 82-year-old boy pre- 
- sented with the clinical triad of KSS, com- 
“plete atrioventricular block, and syncope. 

CA permanent epicardial pacemaker was 
< surgically implanted. At that time a muscle 
. biopsy revealed the characteristic “ragged 
-red fiber myopathy,” and the diagnosis of 
-KSS was confirmed. 

Over the next 4 years, the patient expe- 
rienced further growth retardation, pro- 
-gressive ataxia, and proximal muscle weak- 
ness. When the patient was 12 years of 
“age, a neurologist initiated prednisone 
treatment, 25 mg/d, for progressive muscle 
. weakness. Within the next 4 days, polydip- 
sia, polyuria, and polyphagia ensued. A 
cardiopulmonary arrest occurred, and the 
patient was taken to the University of 
Miami/Jackson Memorial Hospital emer- 
gency department. An electrocardiogram 
demonstrated normal ventricular pacing. 
-The arterial blood gas analysis demon- 
“strated a pH level of 6.97 with a base deficit 
of — 25; the serum glucose level was 53.7 
mmol/L. Medical treatment failed to cor- 
rect the metabolic derangement and main- 
tain adequate cardiac output. The patient 
died within 24 hours of admission. 

Patient 3. — A -9-year-old boy with KSS 
required a ventricular-demand pacemaker 
because of presyncope attributed to com- 
plete heart block. Progressive skeletal my- 
opathy caused the patient to be debilitated, 
and steroid therapy was initiated. He col- 
-lapsed in school and was taken to a local 
hospital.emergency department. Initially, 
the diagnosis. of pacemaker failure was 
„entertained. However, a random serum glu- 
-eose level was. 57.7 mmol/L; glucose was 
< present in his urine but ketonemia was not 
evident. The arterial blood gas analysis 
-demonstrated a severe metabolic acidosis. 
-Normal pacemaker function was present 
‘on the electrocardiogram. Despite aggres- 
sive therapy, the patient died within 6 
: hours. 


=. Comment. —Over the past 12 years, 

- there have been at least nine reported 
-cases of KSS with associated chemical 
diabetes, defined by an abnormal glu- 
< cose tolerance level and/or an elevated 
‘fasting blood glucose level.**" To date, 

there has been no satisfactory expla- 
tion for the appearance of this hy- 
erglycemia. 

Postmortem examinations of the 
hree patients described herein re- 
vealed. myocardial histologic changes 
- characteristic of KSS: irregular mus- 
ele fibers with large nuclei and fatty 
-and fibrotic infiltration of the conduc- 
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~ tion system. Of interest was the path- oe ASO ar 
ologie description of t 





two patients; there was a decrease in 
the number of pancreatic islet cells, 
along with abnormal edematous mitro- 
chondria, fatty infiltration, and fibro- 
sis. The third case demonstrated ab- 
normally large islet ceils, 

It is known that KSS is associated 
with pathological degeneration of the 
myocardial conduction system, the 
central nervous system, the musculo- 
skeletal system, and, as evidenced in 
these cases, in the pancreatic cells. 
The abnormality in the pancreas could 
result in a predisposition to hypergly- 
cemia. 

It is well appreciated that steriod- 
induced hyperglycemia is caused by 
an inerease in gluconeogenesis and a 
decreased glucose utilization,’ which 
ean result in significantly elevated 
blood glucose levels. This differs from 
insulin-dependent or type I diabetes, 
which is defined as a total deficient 
endogenous insulin state.* This occurs 
when a sufficient number of beta cells 
are destroyed by various causes (ie, 
autoimmune, viral, or toxic destruc- 
tion) to result in a decrease in insulin 
secretion so that hyperglycemia oc- 
curs, 

In the presence of pathologie degen- 
eration of pancreatic islet cells as ex- 
hibited in these reported cases, it is 
reasonable to assume that the steroids 
resulted in the hyperglycemia and 
metabolic abnormalities. Their dele- 
terious effects superimposed on the 
central nervous system and cardiac 
pathologic findings could have resulted 
in their death. 

Physicians caring for patients with 
KSS should routinely measure fasting 
serum glucose levels and perform a 
glucose tolerance test.+®7 Special at- 
tention should focus on any symptoms 
suggestive of hyperglycemia, such 
that aggressive management can pro- 
ceed if indicated. We recommend that 
steroids not be used in the manage- 
ment of the associated skeletal myop- 
athy seen in KSS due to its diabeto- 
genic effects. 

Finally, if a patient with KSS has a 
sudden catastrophic event, immediate 
attention should focus on pancreatic 
glucose function and the resulting 
metabolic derangement as well as car- 
diac and cerebral abnormalities. 

ELIZABETH WexLcH, MD 
Henry GELBAND, MD 
Department of Pediatrics 
Division of Pediatric Cardiology 
University of Miami 

PO Box 016960 (R-76) 

Miami, FL 33101 
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Complex Congenital Heart Disease 
After In Vitro Fertilization 


Sir—Congenital heart disease is a 
rare complication in newborns con- 
ceived by in vitro fertilization and 
embryo transfer.'* We describe a pa- 
tient with a complex congenital heart 
disease born after this procedure. The 
mother was 28 years old and had had 
previous abortions that caused infer- 
tility. The blastocystic implantation 
was accomplished in Rome, at another 
institution. The newborn, a chromo- 
somically normal female, was born at 
the 34th week of gestation following 
an uncomplicated pregnancy. Delivery 
was normal, and birth weight was 2300 
g. Cyanosis was noted at birth, and 
cardiac catheterization revealed pul- 
monary atresia with a large ventricu- 
lar septal defect. The pulmonary ar- 
teries were supplied by a ductus 
arteriosus, the aorta arose completely 
from the right ventricle surrounded 
by a muscular infundibulum, _ anda 
persistent left superior vena cava 
drained into the left atrium through 
an unroofed coronary sinus. The pa- 
tient underwent a right Blalock-Taus- 
sig shunt as a neonate, and the defin- 
itive correction was successfully 
performed when she was 20 months of 
age, with a Rastelli procedure involv- 
ing closure of the ventricular septal 
defect and placement of a valved con- 
duit between the right ventricle and 
the confluence of the pulmonary arter- 
ies. Six children with congenital heart 
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orn after in vitro fertilization 
mbryo transfer have been previ- 
described.'* Four patients had 
isposition of great arteries,'* one 
entricular septal defect,’ and the 
ast one was affected by tetralogy of 
‘allot. To our knowledge, complex 
ongenital heart malformation such as 
1 our case has not been reported yet. 
\urther studies on outcomes of in vitro 
artilization are needed to determine 
he exact incidence and types of con- 
enital anomalies and the possible role 
f teratologie factors associated with 
his procedure. 

- Bruno Marino, MD 

~. CARLO MARCELLETT!, MD 

< Ospedale Bambino Gesu 

- Dipartimento Medico-Chirurgico 
di Cardiologia Pediatrica 
Piazza Sant’ Onofrio, 4 
00165 Roma, Italy 
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lirschsprung’s Disease and 
}cular Autonomic Nerve Function 


tr. — We pharmacologically assessed 
he ocular autonomic nervous systems 
f 10 children with Hirschsprung’s 
isease, using 0.1% pilocarpine nitrate 
nd 0.5% phenylephrine hydrochlo- 
ide. Our results did not indicate any 
ignificant abnormality in the ocular 
utonomic nervous systems of children 
rith Hirschsprung’s disease, com- 
ared with those of normal controls. 
‘Hirschsprung’s disease is a congen- 
al anomaly of innervation affecting 
he intrinsic plexuses of Auerbach and 
feissner in the lower gut.' These au- 
onomic plexuses are derived from the 
raniocervical neural crest.? The su- 
erior cervical ganglion (sympathetic) 
nd the ciliary ganglion (parasympa- 
hetic) of the eye are also derived from 
he craniocervical neural crest.’ 
‘Patients and Methods.—Ten children 
‘ith Hirschsprung’s disease, two girls and 
ight boys, between 4 and 14 years of age 
ere examined. All children had histologi- 
aly proved Hirschsprung’s disease. 
wenty age- and sex-matched controls 
‘ere obtained from our pediatric ophthal- 
iology screening clinics. 

Baseline measurements included visual 
auity, orthoptic assessment, and resting 
apil size, under standard conditions of 
rightness (luminance, 300 apostilbs). Oc- 
lar autonomic nerve function was investi- 
ated by testing for autonomic denervation 
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hypersensitivity of the iris. Pupil cycle 
measurements are unsatisfactory in the 
pediatric age group, in our experience. 
Pilocarpine, in a 0.1% solution, was used 
to determine the pupillary parasympa- 
thetic status, and 0.5% phenylephrine hy- 
drochloride was used to determine its sym- 
pathetic status. Both of these drugs are 
direct acting and mimetic. Drug instillation 
was fully randomized in a double-blind 
manner, and normal saline solution was 
used as a control in the nontested eye. One 
drop (0.05 mL) was instilled into the lower 
conjunctival fornix, and 45 minutes later 
the pupil diameter was measured using a 
commercially available set of black circles, 
with the patient’s eyes focused for distance. 

At the patient’s first visit 0.1% pilocar- 
pine was placed in the conjunctival sac of 
one eye, and normal, sterile saline solution 
was placed in the conjunctival sac of the 
other eye. One month later the process was 
repeated using 0.5% phenylephrine as the 
active pharmaceutical agent. The children 
were screened for ocular evidence of von 
Recklinghausen’s disease, Down syn- 
drome, and Waardenburg’s syndrome, all 
known associations of Hirschsprung’s 
megacolon. 


Results. ~Our results indicated that 
neither 0.1% pilocarpine nor 0.5% 
phenylephrine cause any significant 
effect on pupil diameter compared 
with administration of normal saline 
solution. A positive response in dener- 
vation hypersensitivity typically re- 
sults in a 3- to 4-mm change in pupil 
diameter.‘ There was no significant 
difference between the responses of 
the control group compared with chil- 
dren with Hirschsprung’s disease. 
Any observed difference is within the 
realm of experimental error and, 
therefore, t tests and confidence inter- 
vals were not indicated. 

Comment. — Wilhelm first described 
the neural crest in 1868 and later 
reported the migration of these cells 
into spinal and cranial ganglia, includ- 
ing the superior cervical ganglion and 
ciliary ganglion of the eye. It has since 
been shown experimentally that the 
intrinsic plexuses of the colon are 
derived from the same craniocervical 
neural crest.? Neuroblasts develop in 
the intestinal tract by cephalocaudal 
migration along vagal trunks through 
the intestine. Hirschsprung’s disease 
is a neurocristopathy resulting from 
an abnormality in migration of these 
neural crest precursors of the myen- 
teric plexuses. 

Ocular neurocristopathies associ- 
ated with Hirschsprung’s megacolon 
are well documented and include 
Waardenburg’s syndrome, Marcus- 
Gunn ptosis, and von Recklinghausen’s 
disease.“ Because of these associations 
it was theoretically considered that 


children with Hirschsprung’s disea 









might exhibit abnormal ocular a 
nomic function, as the ocular au 
nomic nervous system develops € 
bryologically from the sa 
craniocervical neural crest as the 
trinsic ganglia of the gut. 

The principle of denervation hyper 
oe cerned as an increasec 5 










ocular autonomic nerve j 
pil diameter represents the ri 
balance of autonomic activity in thi 
anterior segment of the eye; sympa 
thetic nerves affect pupillary dilation _ 
via the dilator pupillae, and parasym- 
pathetic nerves affect pupillary con- 
striction via the sphincter pupillae, | 
Little is known about testing ocular _ 
autonomic nerve function in children, __ 
but our results and clinical experience _~ 
suggest that it differs little from that 
of adults. There were no documented _ 
local or systemic adverse reactions in _ 
any of the children tested. SESE 
Analysis of the results showed: no 

evidence of a specific ocular autonomic 
neuropathy in children with Hirsch- _ 
sprung’s disease. Further investiga- _ 
tions may elicit nonocular neuropathy — 
in other systems of children with 
Hirschsprung’s disease. 
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L. Beck, MB, DO, FRCS, 
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The Human Immunodeficiency Virus—Infected Infant 


A Diagnostic Dilemma 


ongenital infeetion with the hu- 
man immunodeficiency virus 
(HIV) has a profound effect on growth 
and development of the newborn. As 
is typical for congenitally acquired 
infections, the symptoms in the young 
infant are distinct from those observed 
in older children and adults. Although 
~ HIV-infected infants have been stud- 
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< ied for half a dozen years,'* and de- 
tailed descriptions of the natural 
: course have appeared in the litera- 
ture,?> many issues related to mater- 
nal-fetal transmission are poorly un- 
derstood. In this issue of AJDC, 
Johnson and coworkers? report a pro- 
spective study of 20 infants born in 
the Baltimore, Md, area to HIV-sero- 
positive women. The infants were ob- 
served for a minimum of 18 months to 
determine the natural history of con- 
genital HIV infection. The study fails, 


however, as did previous studies of 


congenital HIV infection, to address 
the maternal-fetal factors that affect 
virus transmission from the mother to 
the offspring and to take the guess- 
work out of diagnosing HIV infection 
in the very young infant. 

Despite the close contact between 
` mother and fetus in utero, the pros- 
:- pects of virus-loaded macrophages mi- 
- grating across the placenta, and the 
-likelihood of exposure of the infant 
-during the birthing process to mater- 
-nal blood and secretions, only 25% to 
-50% of the offspring of HIV-infected 
Ea mothers appear to be infected by the 
virus. Are there some yet unknown 
` protective mechanisms involved? On 
<- the other hand, this estimate may have 
© to be revised because of the recent 
observation that HIV infection can be 
dormant for years without active viral 
replication.’* Without an animal model 
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to study maternal-fetal transmission, 
many of the more fundamental ques- 
tions related to vertical transmission 
of HIV from the mother to the fetus 
cannot be answered with certainty. A 
number of pressing issues, however, 
must be addressed immediately. First, 
we have to find socially and legally 
acceptable ways to identify all HIV- 
seropositive pregnant women, a strat- 
egy considered essential for protect- 
ing the fetus from other sexually 
transmitted infectious diseases. With- 
out identifying infants at risk, inno- 
vative steps to prevent maternal-fetal 
transmission cannot be taken, and op- 
timal care of the affected infants can- 
not be provided. The experience from 
Baltimore shows that if approached in 
a sensitive way, pregnant women with 
known risk factors will consent almost 
without exception to HIV testing. 

Seeond, we need to sort out the 
major events that play a role in the 
transfer of HIV from the mother to 
the fetus. Human immunodeficiency 
virus has been cultured from fetal 
tissue at as early as 8 weeks of gesta- 
tion,” suggesting that at least some 
fetuses are exposed to HIV during 
early pregnancy. Little is known about 
the placenta as a barrier between the 
maternal and fetal circulation, and 
many questions remain as to the im- 
portance of an active transport across 
the placenta. Can free virus penetrate 
or directly infect the syncytiotropho- 
blast? Do HIV-infected macrophages 
or CD4+ lymphocytes actively cross 
the placenta? Can virus cross the pla- 
centa by forming complexes with spe- 
cific antibody that binds via the Fe 
receptors to phagocytic cells? How 
frequent and how important are ma- 
ternal-fetal transfusions at the time of 
delivery? 

A third area that needs to be ad- 
dressed concerns maternal factors 
that may play a role in vertical trans- 


mission of HIV. Offspring of womer 
with high antibody titers to gp120 have 
a lower incidence of infection thar 
offspring of women with depressec 
levels. It has been proposed — but not 
documented—that free virus in the 
maternal circulation facilitates verti- 
cal transmission of HIV to the fetus. 

Last, and most important, we have 
not yet developed the skills to clearly 
differentiate between infected and 
noninfected offspring of HI V-seropos- 
itive mothers. New diagnostic meth- 
ods are urgently needed. The presence 
of maternally derived HIV-specific an 
tibody in the infant’s blood makes 
interpretation of serologic assays dif 
ficult. It may take up to 15 months fo 
passively acquired antibodies to dis 
appear from the infant’s circulation, 
too long a wait for the parents and the 
infant’s physician. The observatior 
that some HIV-infected infants never 
produce antibody to HIV makes i 
even more difficult to interpret the 
results of antibody testing. 

Promising new techniques designet 
to detect the virus or to assess the 
infant’s own immune response to HI\ 
have been introduced and tested ir 
small pilot studies. Quantitative anal 
ysis of serum antibodies to HIV sug 
gests infection of the infant if the 
initial drop in antibody titer afte: 
birth is followed by a persistent rise 
Similarly, the appearance of nev 
bands in serially tested serum using 
Western blot analysis, the detection o 
HIV-specific IgM or IgG subclass an 
tibody not present in. maternal se 
rum," or the demonstration of in vitr 
synthesis of HIV-specific antibody ‘by 
peripheral blood lymphocytes from in 
fants at risk? may signal a specifi 
immune response by the infant anc 


indicate infection with HIVA positive 


culture, a technique limited to majo: 
medical centers, is considered the gokt 
standard for confirming the diagnosi: 
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of HI V infection. The success rate for 
obtaining positive cultures from HIV- 
infecte ted infants varies and depends on 
the experience of the investigators, 
the type of cell line used in the co- 
culture system, and the number of 
infective viral particles placed in the 
culture system. Under optimal condi- 
tions, more than 90% of seropositive 
older children and adults turn out to 
be culture positive; the success rate in 
infants may be less. Amplification of 
part of the HIV genome by the poly- 
merase chain reaction followed by 
hybridization with a specifice probe 
appears to be a most promising tech- 
nique for rapid and highly specific 
detection of early HIV infection in the 
neonate." However, at present, only 
a few laboratories have the experience 
to appropriately interpret the results. 
Broad use of these new techniques will 
be vital for early diagnosis, systematic 
evaluation of new antiviral drugs, and, 





finally, the prevention of maternal- 
fetal transmission of HIV. 
Hans D. Ocus, MD 
Department of Pediatrics 
University of Washington 
Seattle, WA 98195 
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Perinatal Asphyxia and Cerebral Palsy 


Fact, Fiction, or Legal Prediction? 


he scenario is familiar to all of us. 

A medical malpractice lawsuit has 
seen filed on behalf of a child with 
cerebral palsy. An obstetrician and 
ften the pediatrician who cared for 
the ehild at birth and many years 
thereafter receive court documents 
1aming them as defendants in the suit. 
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(he child may be several years old now 
ind suffers from a visible and distress- 
ng physical condition. The plaintiff’s 
itterney sorts through medical rec- 
rds with a fine-tooth comb looking 
or any potential impropriety, search- 
ng for fault in the mother’s or child’s 
nedical treatment. The job of the 
laintiff’s attorney is to show that 
nedical care rendered to the mother 
ind/or infant fell “below accepted 
tandards of care” and “to a medical 
irobability” contributed to the child’s 
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current medical condition. 

The logic of this legal case often 
rests on the association of perinatal 
events to long-term neurologic se- 
quelae such as cerebral palsy. How- 
ever, there is an increasing body of 
medical knowledge bringing down the 
time-honored belief that catastrophic 
events surrounding the perinatal pe- 
riod lead to cerebral palsy. The work 
of Naeye et al,' published in this issue 
of AJDC, provides ongoing strong ev- 
idence that cerebral palsy is not the 
result of perinatal asphyxial events in 
the full-term infant, but the conse- 
quence of usually unpreventable pre- 
natal intrauterine problems. 

Cerebral palsy is a general descrip- 
tive term referring to a nonprogres- 
sive motor deficit of early onset. The 
specific type (spastic diplegic/quadri- 
plegic, choreoathetoid, dystonic) is 
determined by the location of the le- 
sions within the central nervous sys- 
tem and timing of its occurrence.? 
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When Little described this disorder 
in $862, he was certain that the origins — 
of the problems he found were related 
to the birthing process. Histories of 
prolonged labor, breech presentations, 
and premature birth were commonly — 
found in children with “spastic rigid- 
ity.” Many children presented with 
delayed onset of respirations, convul- ~ 
sions, and coma. However, a conflict- 
ing view was provided by Freud‘inhis ` 
early career as a neurologist. In a | 
monograph in 1897, he stated that 


since the abnormal process of birth fre- 
quently produces no effect, ene cannot 
exclude the possibility that, despite Little’s 
anamnesis, diplegia still might be of con- 
gemital origin. Difficult birth in itself in 
certain cases is merely a symptom of 
deeper effects that influenced the devel- —_ 
opment of the fetus. 


For many years, it was believed that 
one of the complications of a breech > 
birth was cerebral palsy. However, it 
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a ‘is now w that there i isa higher 
-incidence of abnormalities in fetuses 
— found in a breech presentation. Ab- 
normalities of labor and delivery may 
-< constitute markers rather than causes 
-< of brain damage. Thus, in many cases 
> of cerebral palsy, it is probable that 
< preexisting brain damage resulted in 
< intrapartum neonatal asphyxia rather 
> than the converse. Now, nearly 100 
years later, we are at the forefront of 
`: realizing the truth and soundness of 


- Freud’s statement! 


Utilizing data from the Collabora- 
tive Perinatal Study of the National 
Institute of Neurological and Com- 
municative Disorders and Stroke, Be- 
thesda, Md,®° Naeye et al sought to 
determine what role birth asphyxia 
plays in the development of cerebral 
- palsy in full-term infants, and to as- 
certain whether disorders of intra- 


uterine origin may manifest as cere- 


-- bral palsy. The collaborative Perinatal 
_ Study followed the course of nearly 
60000 pregnancies in 12 medical 
` school~affiliated hospitals from 1959 
to 1966 in a careful prospective fash- 
ion. Although newer, precise methods 
of assessing favorability of the intra- 
uterine environment (electronic fetal 
monitoring, pH sampling) were not in 
use then, indicators studied in the 
Collaborative Perinatal Study, such as 
neonatal seizures, time until the onset 
of respiration, and fetal bradycardia, 
are still valid indicators of a potentially 
hostile intrauterine environment. He 
found that birth asphyxia accounted 
for only 6% of the cases of cerebral 
palsy. Congenital disorders could be 
identified as a cause of cerebral palsy 
in many more cases of quadriplegic 
¿o cerebral palsy than birth asphyxia. 
-> Naeye et al conclude that it is unlikely 
>> that state-of-the-art obstetric and pe- 
_ diatrie managements could have pre- 


-vented the cerebral palsy in these 
=: full-term infants since most of the 


_ disorders that damaged their brains 
-occurred long before labor and deliv- 
_ ery, and thus were unrecognized at the 
oo time the brain damage occurred. 





-C Numerous studies have criticized 


the: causal relationship of birth as- 


= phyxia and cerebral palsy on the pres- 


ence of fetal distress and low Apgar 


scores.” (I am sure that Dr Virginia 


Apgar never intended for her rapid, 
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numerical assessment of an infant’s 
adaptation to extrauterine life to be 
used as a means for determining neu- 
rologic outcome!) To state that cere- 
bral palsy was caused by birth as- 
phyxia requires objective proof of a 
profoundly disturbed intrauterine en- 
vironment, such as blood gas evidence 
of severe acidosis, hypoxia, and hyper- 
earbia. In addition, there should be 
postnatal evidence of neurologic im- 
pairment (seizures, apnea, tone abnor- 
malities) and other organ-system com- 
promise, such as renal insufficiency 
and cardiovascular embarrassment. 
There must also be no evidence that a 
nonasphyxial condition was present 
that could have caused the cerebral 
palsy. Naeye et al' and Nelson and 
Ellenberg* found that congenital mal- 
formations (hydrocephalus, miero- 
cephaly, etc) could explain many times 
more eases of cerebral palsy than did 
birth asphyxia. Yet, perhaps most im- 
portant, is the discovery that no cause 
could be identified for the majority of 
eases of cerebral palsy in term infants. 
Nelson and Ellenberg concluded in 
their study of predictive factors of 
cerebral palsy that “we probably do 
not know what causes most cases of 
cerebral palsy.’ However, prematurity 
and low birth weight are strong risk 
factors for cerebral palsy.* Prevention 
of preterm delivery would be a tre- 
mendous stride in preventing cerebral 
palsy. 

What does all this mean for our 
obstetric colleagues? We must be pru- 
dent and exact in our medical docu- 
mentation of infants with a compli- 
eated adaptation to extrauterine life. 
When an infant is born with Apgar 
scores of 2 and 5 at 1 and 5 minutes, 
respectively, we should not write in 
the chart an assessment of perinatal 
asphyxia (unless there is objective 
biochemical evidence to support this!). 
Perinatal asphyxia is a symptom com- 
plex indicative of an underlying path- 
ophysiologic process. Perinatal de- 
pression may be a more appropriate 
descriptive term that does not point 
accusatory fingers at other health care 
providers. Few studies have shown 
that a poor neurodevelopmental out- 
come is the result of “substandard” 
obstetric care. As pointed out by Nis- 
wander et al,® “fetal distress may oc- 





must ‘carefully “educate : attorney 
(plaintiff and defense) and the public 
at-large that whenever there is a ba 
outcome, someone is not always t 
blame. We must dispel the plaintii 
attorney’s claim that intrapartum as 
phyxia causes brain damage. As mor 
data are accumulated, the scientifi 
verdict will be that perinatal asphyxi 
rarely leads to cerebral palsy an 
brain injury. The theory of perinat: 
acquisition of brain damage has a 
element of fiction and legal predictior 
Preconceived ideas about the origin 
of cerebral palsy need stringent rea: 
sessment. Rather than nonscientifi 
speculation on the origins of brai 
damage fanning the flames of the ot 
stetric malpractice litigation fire, w 
should concentrate on “just the fact: 
ma’am, just the facts.” 
ALAN D. Bepricx, MD 
Section of Neonatology . 
and Nutritional Science 
Department of Pediatrics 
University of Arizona 
College of Medicine © 
Tucson, AZ 85724 
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Mumps Prevention 


THIS REVISED Immunization Prac- 
tices Advisory Committee (ACIP) rec- 
ommendation on mumps vaccine up- 
dates the 1982 recommendation. 


MUMPS VIRUS VACCINE 


_ Mumps virus vaccine is prepared in 
chick-embryo cell culture. The vaccine 
produces a subclinical, noncommuni- 
cable infection with very few side ef- 
fects. Mumps vaccine is available both 
in monovalent (mumps only) form and 
in combinations: mumps-rubella and 
measles-mumps-rubella (MMR) vac- 
cines. 

The vaccine is approximately 95% 
efficacious in preventing mumps dis- 
ease; greater than 97% of persons 
known to be susceptible to mumps 
develop measurable antibody follow- 
ing vaccination. Vaccine-induced anti- 
body is protective and long-lasting, 
although of considerably lower titer 
than antibody resulting from natural 
infection. The duration of vaccine- 
induced immunity is unknown, but 
serologic and epidemiologic data col- 
lected during 20 years of live vaccine 
ise indicate both the persistence of 
antibody and continuing protection 
against infection. Estimates of clinical 
vaccine efficacy ranging from 75% to 
5% have been calculated from data 
-ollected in outbreak settings using 
lifferent epidemiologic study designs. 


Vaccine Shipment and Storage 


Administration of improperly stored 
raecine may fail to protect against 
numps. During storage before recons- 
itution, mumps vaccine must be kept 
it 2-8 C (85.6-46.4 F) or colder. It 
nust also be protected from light, 
vhich may inactivate the virus. Vac- 
‘ine must be shipped at 10 C (50 F) or 
‘older and may be shipped on dry ice. 
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Recommendations of the Immunization 
Practices Advisory Committee (ACIP) 


After reconstitution, the vaccine 
should be stored in a dark place at 2-8 
C (35.6-46.4 F) and discarded if not 
used within 8 hours. 


VACCINE USAGE 
General Recommendations 


Susceptible children, adolescents, 
and adults should be vaccinated 
against mumps, unless vaccination is 
contraindicated. Mumps vaccine is of 
particular value for children approach- 
ing puberty and for adolescents and 
adults who have not had mumps. MMR 
vaccine is the vaccine of choice for 
routine administration. Persons 
should be considered susceptible to 
mumps unless they have documenta- 
tion of (1)  physician-diagnosed 
mumps, (2) adequate immunization 
with live mumps virus vaccine on or 
after their first birthday, or (3) labo- 
ratory evidence of immunity. Because 
live mumps vaccine was not used rou- 
tinely before 1977 and because the 
peak age-specific incidence was in 5- 
9-year-olds before the vaccine was in- 
troduced, most persons born before 
1957 are likely to have been infected 
naturally between 1957 and 1977. 
Therefore, they generally may be con- 
sidered to be immune, even if they 
may not have had clinically recogniza- 
ble mumps disease. 

Persons who are unsure of their 
mumps disease history and/or mumps 
vaccination history should be vacci- 
nated. 

Age. Live mumps virus vaccine is 
recommended at any age on or after 
the first birthday for all susceptible 
persons, unless a contraindication ex- 
ists, 


Persons Exposed to Mumps 


Use of Vaccine. When given after 
exposure to mumps, live mumps virus 


aphylactic reactions (} 











vaccine may not provide protection. 

Use of Immune Globulin. Immune | 
globulin (IG) has not been: demon- — 
strated to be of established value in _ 
postexposure prophylaxis and is not 
recommended. h ae 


Adverse Effects of Vaccine Use 


In field trials before licensure, ill- | 
nesses did not occur more often ino 
vaccinees than in unvaccinated con- _ 
trols. Reports of illnesses following _ 
mumps vaccination have mainly been — 
episodes of parotitis and low-grade — 
fever. Allergic reactions including — 
rash, pruritus, and purpura have been _ 
temporally associated with. mumps — 
vaccination but are uncommon and | 
usually mild and of brief duration. — 


Contraindications to Vaccine Use ; - 


Pregnancy. Although mumps vac- 
cine virus has been shown to infect _ 
the placenta and fetus, there is no _ 
evidence that it causes congenital mal- 
formations in humans. However, be- 


cause of the theoretical risk of fetal 
damage, it is prudent to avoid giving 


live virus vaccine to pregnant women. 

Severe Febrile Illness. Vaccine ad- 
ministration should not be postponed _ 
because of minor or intercurrent fe- 
brile illnesses, such as mild upper _ 
respiratory infections. St 

Allergies. Because live mumps vac- 
cine is produced in chick-embryo cell 
culture, persons with a history of an- | 
(hives, swelling of — 
the mouth and throat, difficulty — 


breathing, hypotension, or shock) af- 
ter egg ingestion should be vaccinated 


only with caution using published pro- 
tocols. si 

‘Since mumps vaccine contains trace _ 
amounts of neomycin (25 pg), persons _ 


who have experienced anaphylactic re- 
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“actions to topically. 0 or E eè 


_ administered neomycin should not re- 
~; ceive mumps vaccine. 
~ Recent IG Injection. Passively ac- 
-_ quired antibody can interfere with the 
a response to live, attenuated-virus vac- 
_ Cines.. Therefore, mumps vaccine 
< should be given at least 2 weeks before 
the administration of IG or deferred 
-until approximately 3 months after the 
a administration of IG. 
<< Altered Immunity. In theory, rep- 
~ fieation of the mumps vaccine virus 
= may be potentiated in patients with 
. immune deficiency diseases and by the 
- Suppressed immune responses that oc- 
- eur with leukemia, lymphoma, or gen- 
eralized malignancy or with therapy 
- with corticosteroids, alkylating drugs, 
“antimetabolites, or radiation. In gen- 
eral, patients with such conditions 
should not be given live mumps virus 
vaccine. Because vaccinated persons 
: do not transmit mumps vaccine virus, 
the risk of mumps exposure for those 
patients may be reduced by vaccinat- 
ing their close susceptible contacts. 
An exception to these general rec- 
ommendations is in children infected 
with human immunodeficiency virus 
(HIV); all asymptomatic HIV-infected 
children should receive MMR at 15 
months of age. If measles vaccine is 
administered to symptomatic HIV-in- 
fected children, the combination MMR 
vaccine is generally preferred. 
Patients with leukemia in remission 
whose chemotherapy has been termi- 
nated for at least 3 months may also 
receive live mumps virus vaccine. 
Short-term (less than 2 weeks’ dura- 
tion) corticosteroid therapy, topical 
steroid therapy (e.g., nasal, skin), and 
intraarticular, bursal, or tendon injec- 
tion with corticosteroids do not con- 
_ traindicate mumps vaccine adminis- 
tration. However, mumps vaccine 
should be avoided if systemic immu- 
-_ nosuppressive levels are reached by 
- prolonged, entenelvey: topical applica- 
tion. 
~ . Other. There is no known associa- 
n tion between mumps vaccination and 
< pancreatic damage or subsequent de- 
velopment of diabetes mellitus. 


MUMPS CONTROL 


=o The principal strategy to prevent 
2S eathipes is to achieve and maintain high 
immunization levels, primarily in in- 
< fants and young children. Universal 
immunization as a part of good health 
~ care should be routinely carried out in 
physicians’ offices and public health 
= clinics. Programs aimed at vaccinating 
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children ~ with HER ‘chiould be a 
lished and maintained in all commu- 


nities. In addition, all other persons 
thought to be susceptible should be 
vaccinated unless otherwise contrain- 
dicated. This is especially important 
for adolescents and young adults in 
light of the recently observed increase 
in risk of disease in these populations. 

Because access to some population 
subgroups is limited, the ACIP rec- 
ommends taking maximal advantage 
of clinic visits to vaccinate susceptible 
persons greater than or equal to 15 
months of age by administering MMR, 
diphtheria-tetanus-pertussis (DTP), 
and oral polio vaccine (OPV) simulta- 
neously if all are needed. Health agen- 
cies should take necessary steps, in- 
cluding the development, adoption, 
and enforcement of comprehensive im- 
munization requirements, to ensure 
that all persons in schools at all grade 
levels and in day-care settings are 
protected against mumps. Similar re- 
quirements should be considered for 
colleges, as recommended by the 
American College Health Associa- 
tion,“ and selected places of employ- 
ment where persons in this age cohort 
are likely to be concentrated or where 
the consequences of disease spread 
may be more severe (e.g., medical- 
care settings). 

In determining means to control 
mumps outbreaks, exclusion of sus- 
ceptible students from affected 
schools and schools judged by local 
public health authorities to be at risk 
for transmission should be considered. 
Such exclusion should be an effective 
means of terminating school outbreaks 
and quickly increasing rates of immu- 
nization. Excluded students can be 
readmitted immediately after vacci- 
nation. Pupils who have been ex- 
empted from mumps vaccination be- 
cause of medical, religious, or other 
reasons should be excluded until at 
least 26 days after the onset of paro- 
titis in the last person with mumps in 
the affected school. Experience with 
outbreak control for other vaccine- 
preventable diseases indicates that al- 
most all students who are excluded 
from the outbreak area because they 
lack evidence of immunity quickly 
comply with requirements and can be 
readmitted to school. 


MUMPS DISEASE SURVEILLANCE 
AND REPORTING OF 
ADVERSE EVENTS 


There is a continuing need to im- 
prove the reporting of mumps cases 





apona disease ,a suspected. c 
of mumps should be reported to 
or state health officials. 

The National Childhood: Vaccin 
jury Compensation Program es 
lished by the National Childhood 
cine Injury Compensation Act of 
requires physicians and other he 
care providers who administer 
cines to maintain permanent 
munization records and to re 
occurrences of certain adverse ey 
to the U.S. Department of Healt} 
Human Services. Recording anc 
porting requirements took effec 
March 21, 1988. Reportable adı 
events include those listed in the 
for mumps* and events specifie 
the manufacturer’s vaccine pac 
insert as contraindications to fw 
doses of mumps vaccine. 

Although there eventually wi 
one system for reporting adi 
events following immunizations, 
separate systems currently exist. 
appropriate reporting method 
rently depends on the source of { 
ing used to purchase the vacc 
Events that oceur after receipt 
vaccine purchased with public 
eral, state, and/or local governn 
funds must be reported by the ad 
istering health provider to the a] 
priate local, county, or state h 
department. The state health de 
ment completes and submits the 
rect forms to CDC. Reportable e 
that follow administration of vac 
purchased with private money ar 
ported by the health-care pro 
directly to the Food and Drug Ac 
istration. 


RECOMMENDATIONS FOF 
INTERNATIONAL TRAVEL 


Mumps is still endemic throu; 
most of the world. While vaccir 
against mumps is not a require 
for entry into any country, ake 
children, adolescents, and 
would benefit by being wae 
with a single dose of vaccine (us 
as MMR), unless contraindicater 
fore beginning travel: Because o 
cern about inadequate seroconve 
due to persisting maternal antik 
and because the risk of serious di 
from mumps infection is relativel 
persons less than 12 months o 
need not be given mumps vaccit 
fore travel. (MMWR vol 38, No. 
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Poliovirus Vaccine Live Oral Triva 


Jackie DiLorenzo of 
Hastings-on-Hudson, 
New York, contracted 
polio in 1950, before a 
vaccine became available. 
She spent ten years in 
rehabilitation, during which 
F J time she underwent nine 
Foa operations on her spine, 
legs and feet. jackie 
currently lives in a house 
z oo a. adapted for wheelchair 
eoo MS living. 
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When! wasa 


child there was 
no Orimune’ 


Proven in Millions of US Patients 
ORIMUNE was the first live, oral, trivalent polio 
vaccine. No other oral polio vaccine has done 
more to help eradicate wild poliovirus in the US. 
Over 500 million doses have been distributed 

to date. 


Proven Safety* Record 

Lederle takes every precaution during production 
and testing to ensure the safety of ORIMUNE. This 
dedication is evident by our 27-year safety record. 


Uninterrupted Supply 

Lederle has consistently met the nation’s needs for 
oral polio vaccine for about 27 years. In fact, when 

- all other US manufacturers discontinued the pro- 
duction of oral polio vaccine, Lederle has remained 
committed to this essential product and to the 
health of America's children. 


Available in Single-Doses 

-- ORIMUNE is available in convenient, unit-dose 
=- DISPETTES® to help assure dosage accuracy and 
avoid the risk of contamination. 


*Paralytic disease following ingestion of live poliovirus vaccine has been reported 
ori rare occasions in individuals receiving the vaccine or in their clase contacts. 





Poliovirus Vaccine Live Oral Trivalent 
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parenterally, CG pest l Doas R 

Administration of the vaccine should be postponed or avoided in those experiencing any 
an ag and in those with any advanced debilitated condition or persistent vomiting or 

larrhea. Pe ents fats 
ORIMUNE must not be administered to patients with immune deficiency disease: 
such as combined. immunodeficiency, hypogammagliobulinernia, and agammagiot 
linemia. Further, ORIMUNE must not be administered to patients with altered 
immune states, such as those occurring in thymic abnormalities, leukemia, lym- 
phoma, or generalized malignancy or by lowered resistance fram therapy with ci 
ticosteroids, alkylating drugs, antimetabolites, or radiation. ORIMUNE should al 
not be given to members of a household in which there is a farnily history of imm 
nodeficiency until the immune status of all members is determined to be normal 
All persons with altered immune status should avoid close household-type conta 
with recipients of the vaccine for at least six to eight weeks. Inactivated patiovir 
vaccine (IFY) is preferred for immunizing all persons in the above described 
circumstances, 
WARNINGS: Under no circumstances should this vaccine be administered parenterally. 

Administration of the vaccine should be postponed or avoided in these experiencing any act 
iliness and im those with any advanced debilitated condition or persistent vomiting or diarrhea 

Other viruses (including poliovirus and other enteroviruses) may interfere with the desir: 
response to this vaccine, since their presence in the intestinal trace may interfere with the r 
lication of the attenuated strains of poliovirus in the vaccine. 

PRECAUTIONS: Preliminary data indicate that immune globulin (Human) (IG) does not 
appear to interfere with immunization with poliovirus vaccine live oral trivalent (OPY). Ho 
ever, until more data are available, it would seem prudent not to administer OPV shortly aft 
IG, uniess such a procedure is unavoidable, for example, with unexpected travel to.or conta 
with esidemk areas or endemic areas. lf OPV is given with or shortly after IG, the dose she 
probably be repeated after three months if immunization is still indicated. 

The vaccine is not effective in modifying or preventing cases of existing and/or incubating 

oliomyelitis. 
NATI NAL CHILDHOOD VACCINE INJURY ACT OF 1986 (as amended in 1987) 
Manufacturer and lot number of vaccine administered must be recorded by health care Bah 
in vaccine recipient's permanent record, along with date of administration and name, addre: 
and tide of person administering vaccine, 

Health care provider must report to a health department or to the FDA the occurrence’ 
lawing immunization of any event set forth in the Vaccine Injury Table including: paralytic 
poliomyelitis——in a nonimmunodeficient recipient within 30 days of vaccination-—in an imr 
deficient rec:pient within é months of vaccination; any vaccine-associated community case £ 
paralytic poliomyelitis: or any acute complication or sequela {including death} of above even 

Use in Pregnancy: Pregnancy Category C: Animal reproduction studies have not been con 
ducted with Poliovirus vaccine five oral trivalent. it is also not known whether OPV can cau 
fetal harm wen administered to a pregnant woman or can affect reproduction capacity. 
Aithough there is no convincing evidence documenting adverse effects of either OPY or IP\ 
the develop:ng fetus or pregnant woman, it is prudent on theoretical grounds to avoid vacci 
ing pregnant women. However, if immediate protection against poliomyelitis is needed, OP 
recommended, (See CON TRAINDICATIONS and ADVERSE REACTIONS.) 
ADVERSE REACTIONS: Paralytic disease following the ingestion of live polioviri 
vaccines has been, on rare occasion, reported in individuals receiving the vaccins 
(see, for example, CONTRAINDICATIONS), and in persons who were in close cc 
tact with vaccinees. The vaccine viruses are shed in the vaccinee’s stools for at H 
six to eight weeks as well as via the pharyngeal route. Most reports of paralytic ı 
ease following ingestion of the vaccine or contact with a recent vaccinee are basi 
on epidemiological analysis and temporal association between vaccination. of coi 
tact and the onset of symptoms. Most authorities believe that a causal relationst 
exists. Prior to administration of the vaccine, the attending physician should wai 
or specifically direct personnel amag onee his authority to convey the warning! 
the vaccinee, parent, guardian, or other responsible person of the possibility of 1 
cine-associated paralysis, particularly to susceptible family members and other 
close personal contacts. 

The Centers for Disease Control report that during the years 1973 through 198 
approximately 274.1 million OPV doses were distributed in the US, During this s 
period, 105 vaccine-associated cases were reported (1 case per 2.6 million doses: 
tributed). Of these 105 cases, 35 occurred in vaccine recipients {1 case per 7.8 mi 
doses pedir pnt $0 occurred in household and nonhousehold contacts of vacci 
(1 case per 5.5 million doses distributed), 14 occurred in immunodeficient recipi 
or contacts, and 6 occurred in persons with no history of vaccine exposure, from 
whom vaccine-like viruses were isolated. 

Thirty-three (94%) of the recipient cases, 41 (82%) of the contact cases, and § 
(36% } of tive immune deficient cases were associated with the recipient’s first de 
of OFV. Because most cases of vaccine-associated paralysis have occurred in ass 
ciation with the first dose, the CDC has estimated the likelihood of paralysis in 
association with first y subsequent doses of OPY, using the number of births dur 
1973-1984 to estimate the number of first doses distributed, and subtracting this 
from the total distribution to estimate the number of subsequent doses distribu 
This method estimates a frequency of paralysis for recipients of | case per L2 m 
tion first doses y I case per No.5 million subsequent doses; for contacts one case 
per I million first doses v 25.9 million subsequent doses; with an overall frequen 
of | case cer 520,000 first doses v | case per 12.3 million subsequent doses. 

Other methods of estimating the likellhood of paralysis in association with OF 
have been described. Because the number of susceptible vaccine recipients or co 
tacts of recipients is not known, the true risk of vaccine-associated poliomyelitis 
impossibie to determine precisely. l 

hen the attenuated vaccine strains are to be introduced into a household wi 
adults who have not been adequately vaccinated or whose immune status canno 
determined, the risk of vaccine-associated paralysis can be reduced by giving thi 
adults one dose of IPY per month for three months before the children receive 
Poliovirus vaccine live oral trivalent ORIMUNE., The children may receive the firs 
dose of ORIMUNE at the same visit that the adult receives the third dose of IPV 
The CDC reports that no paralytic reactions to IPY are known to have occurred 
since the 1955 cluster of poliomyelitis cases caused by vaccine that contained five 
polioviruses that had escaped inactivation. 

The ACIP states: “Because of the overriding importance of ensuring prompt and comple! 
immunization of the child and the extreme rarity of OPV-associated disease in contacts, th 
Committee recommends the administration of OPV to a child regardless of the poliovirus. 
vaccine status of adult household contacts. This is the usual practice in.che United States:.T 
responsible adult should be informed of the smali risk involved. An acceptable alternative, 4 
there is a strong assurance that ultimate, full immunization of the child will not be jeopardi 
or unduly delayed, is to immunize adults according to the schedule outlined above before g 
OPV to the child? l Ei 

The ACIP has concluded that “Oral polio vaccine remains the vaccine of choice for prima 


immunization of children” a 


Rey. 






RÀ Lederle Biologicals ao oe 

o Protecting Families Through Immunization ® _ 
Lederle Laboratories, A Division of American Cyanamid Company, Wayne, a 
New Jersey 07470 © 1989 Lederle Laboratories: 38; 
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Bill Ji Strong h tins : an enviable academic record. Entering the 1989-1990 academic _ 
year, he has published more than 200 articles, book chapters, and self-instructional - 
materials. His research efforts have been strong, with more than $2 million in — 
extramural support. He has been most active in investigation of physical activity — 
and nutrition in relation to cardiovascular disease. He has also been recognized - 
locally, regionally, and nationally as an outstanding educator. Bills service activi- 
ties, apart from his editorship of the SPORTS MEDICINE section of AJDC;, include 
chairmanship and membership on multiple national pediatric and cardiovascular 
committees, He has been on the faculty of the Medical College of Georgia, Augusta, 
for the past 20 years, and is currently professor of pediatrics and director of. 
pediatric cardiology. Bill is married to Lynthia and they have six children, ranging | 
in age from 19 to 28 years. 








YOU ARE A PREVENTIVE CARDIOLOGIST: 
THE SCOPE OF PEDIATRIC PREVENTIVE CARDIOLOGY 


The excitement of pediatrie preventive cardiology arises 
from its magnitude. When one becomes involved in the prac- 
tice of preventive cardiology, its relationship to general good 
health becomes self-evident. You have been trained as pre- 
ventive cardiologists. Until now you have just not focused 
your activities on an organ system. Historically, pediatri- 
cians natural bailiwick has been preventive medicine and 
public health. Pediatricians have always been interested in 
childhood nutrition; they have led the good fight against 
smoking and have encouraged children to be physically ac- 
tive. Prudent diet, physical activity, and nonsmoking are the 
pillars of the practice of preventive cardiology. The only 
difference between what pediatricians did and are beginning 
to do under the rubric of preventive cardiology is that they are 
now targeting their advocacy on an organ disease process. 

_ The prevention or deferment of the symptomatic phase of 
entop? disease is dependent on the teaching and implementa- 
tion of healthy life-styles early in life and reinforcing them at 
all appropriate encounters, ie, prenatally and during the first 
year of life, early childhood, late childhood, and adolescence. 
At each of these stages, messages for healthy behaviors 
should be provided to the child and parents. At each visit, the 
message should be appropriate to the age of the child and 
circumstance of the encounter. The approach to nonsmoking 
recommended by Perry and Silvis' is an excellent example of 
age- and encounter-specific guidelines. 

Two major strategies in the prevention of adult-onset coro- 
nary artery disease and hypertension are available to the 
pediatrician: the high-risk approach and the community (pop- 
ül public health) strategy. The high-risk approach iden- 
tifies individuals at highest risk of future disease bv some set 
of characteristics and targets these individuals for aggressive 
interventional strategies. Because of the phenomenon of 
tracking, this method of identification will affect the 5% to 
10% at greatest risk for future disease. However, since one 
half the population is at risk for future disease, primary 
prevention also should be applied to the population as a whole. 
Because of the great prevalence of disease in the population, 
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the community approach believes that certain interventio 
should be recommended for the entire population, eg, pr 
dent diet, nonsmoking, and regular physical activity. The: 
are not very radical strategies. They encompass what mo 
pediatricians recommend. | 

Most pediatric preventive cardiologists would support 
combination of community and high-risk strategies, The pr 
ventive pediatric cardiologist would suggest the communit 
strategy plus an aggressive search for individuals at high ris 
because of their family history and/or elevated total chole 
terol and low-density lipoproteins cholesterol levels. 

Because only one half of youngsters with significantly el 
vated cholesterol levels (=5.2 mmol/L) will have a- positi 
family history, cholesterol screening of all children should t 
performed in the pediatrician’s office.* The American. Healt 
Foundation has presented a cogent argument for univers 
screening of all children prior to school entry. When seru 
cholesterol level is elevated, validation of the office test with 
lipoprotein profile will enable the pediatrician to identi 
children whose values are excessive. 

Experience suggests that the young to middle-aged pa 
ent(s) of these children also will have elevated levels. Tt 
majority of these adults are unaware of their values. Aj 
proaching preventive cardiology as a family affair is cruciali 
compliance. What parents are not more likely to try to chang 
their own life-styles when they are awi l e that it is in the be: 
interest of their child? y 

Measurement of the child’s cholesterat: ad provides tk 
pediatrician an excellent entrée into a discussion of thei impo. 
tance of good nutrition, the benefits of physical activity, ar 
the importance of nonsmoking. Today parents want the 
child’s pediatrician to be interested in good health and wel 
ness. It is in everyones Dest interest. 






1. Perry CL, Silvis, GU. ‘Siiokting prevention: behav ioral prescriptions { 
the pediatrician. Pediatrics, 1987,79:790-799. 

2, Garcia RE, Moodie DS. A case for routine cholesteral surveillance 
childhood. Pediatrics. In press. 
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Natural History and Serologic Diagnosis of Infants 
Born to Human Immunodeficiency Virus—Infected Women 


lohn P. Johnson, MD; Prasanna Nair, MD; Susan E. Hines, MS, CPNP; Sue W, Seiden, MS, CPNP; 
uindsay Alger, MD; Daniel R. Revie; Kathleen M. O'Neil, MD; Richard Hebel, PhD 


è Perinatal transmission of human im- 
nunodeficiency virus is thought to occur 
n 25% to 50% of the offspring of infected 
women. Standard diagnostic methods do 
10t permit identification of the infected 
rewborns. To assess diagnostic methods 
and document the natural history of peri- 
vatal human immunodeficiency virus in- 
‘ection, 20 children born to human immu- 
10deficiency virus-infected women were 
ollowed prospectively for 18 months by 
neasuring antibody titer, Western blot 
Xrofiles, and antigenemia, and the results 
vere compared with clinical outcome. En- 
Jogenous synthesis of anti-human im- 
nunodeficiency virus IgG was demon- 
strated in 6 of the 8 infected children. Four 
shildren synthesized IgM against human 
mmunodeficiency virus. Five had demon- 
itrable p24 antigenemia. No significant 
lifferences between infected and nonin- 
ected children were noted at birth except 
irug withdrawal, which occurred more 
requently in noninfected infants. The in- 
‘idence of adenopathy, hepatomegaly, 
ind neurologic and immunologic abnor- 
nalities in the infected children were com- 
yared with noninfected children. The 
listinguishing illnesses were the oppor- 
unistic infections, lobar pneumonia, and 
ailure to thrive. Seven of the 8 infected 
‘hildren had human immunodeficiency 
lirus—mediated disease by 1 year of age 
Centers for Disease Control [Atlanta, Ga] 
2 classification), and four had acquired 
mmunodeficiency syndrome (Centers for 
Jisease Control P2D). These studies offer 
in approach to diagnosis of human immu- 
\odeficiency virus infection in infants and 
locument the natural history and possi- 
le outcomes of infected children. 

(AJDC. 1989;143:1147-1153) 
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[ 1983, the first evidence of acquired 

immunodeficiency syndrome (AIDS) 
in infants was presented.’” Since that 
time, the number of pediatric AIDS 
cases has grown rapidly to over 1300.° 
There are many more children who have 
human immunodeficiency virus (HIV) 
infection with milder disease or no ap- 
parent disease.** The Centers for Dis- 
ease Control, Atlanta, Ga, have recom- 
mended the establishment of obstetric 
screening programs to prospectively 
identify infants with perinatal exposure 
to HIV.’ Appropriate counseling and 
health planning is complicated by uncer- 
tainties regarding diagnosis of HIV in- 
fection in infancy and the lack of pro- 
spective data regarding the natural 
history and outcome of HIV infection in 
infants. 





For editorial comment see p 1138. 


The major difficulty in diagnosis of 
HIV infection in infants results from 
placental transfer of maternal IgG to 
the fetal circulation, thereby prevent- 
ing accurate diagnosis by routine en- 
zyme-linked immunosorbent assay or 
Western blot. It has been estimated 
that 15 months are required before dem- 
onstration of antibody against HIV indi- 
cates infant infection.* Recent evidence 
suggests that diagnosis in infants may 
be even more difficult because of de- 
layed or absent synthesis of anti-HIV 
antibody in infected children.*” Fur- 
thermore, no prospective assessment of 
other diagnostic methods (ie, IgM syn- 
thesis or antigen detection) for HIV in- 
fection are available. 

It is uncertain what proportion of the 
infected pediatric population will devel- 
op AIDS or other HIV-mediated dis- 
eases, but this proportion is thought to 
be high.*” It has become clear that 
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there is a wide spectrum of presenta- 
tions of HIV-mediated disease in chil- 
dren, including recurrent or unusual 
infections, neurologic disease, the wast- 
ing syndrome, and hematologic disor- 
ders. ®™ 

Lacking, however, is the detailed 
natural history data necessary for ap- 
propriate health maintenance, disease 
recognition, and early intervention. In 
this article, we present a prospective 
longitudinal study of the diagnostic, 
clinical, and laboratory findings in 20 
children born to HIV-infected women. 
A variety of methods to document HIV 
infection have been studied. The age at 
onset of the signs and symptoms of HIV 
infection in infants is also documented. 
Evidence is presented that the majority 
of infected children (ie, 88%) will devel- 
op disease manifestations (Centers for 
Disease Control P2 classification) by 1 
year of age—confirming the marked 
susceptibility of infants to HIV infec- 
tion and the pressing need for interven- 
tional strategies. 


PATIENTS AND METHODS 
Enrollment 


All women presenting to the University of 
Maryland, Baltimore, obstetric service be- 
tween September 1985 and March 1986 were 
screened for risk factors for HIV infection by 
written questionnaire. Women who identi- 
fied a risk factor for HIV infection were then 
asked to participate in a study of AIDS risk 
for themselves and their children. Informed 
consent was obtained both for participation 
in the study and for HIV antibody testing in 
mother and child. All women who identified a 
risk factor for HIV infection agreed to partic- 
ipate in this study. Approximately 25% of 
these “at-risk” women were HIV seroposi- 
tive. Ninety percent of the mothers were 
black with a mean age of 28.5 years, 80% 
were multiparous, and 50% continued to 
abuse drugs during pregnancy. None had 
AIDS. 
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Diagnosis 7 


Anti- 
gen Skin 


IgG New — 
Case Inc Bands IgM athy 


Abnormal! Clinical Findings 


Adenop- Neurop- 


Laboratory Findings 


— D4 
Hepato- CD8 
Spleen megaly <1 


cD4 
Cells 


athy <800 


Hyper- — 
gamma 
giobu- 
linemia 


“Classification | | 


| emo 12mo A n 
PIA. PIA  P2A à PRA 
PIA PIA PIA PA 
PIB  P2A  P2A P2A,C 
P2A,.D P2AD P2AD P2A,D 
PIB  P2A  P2A P2A 
P2A,B,D P2A,B,D P2A,B,C,D P2A,B,C,D 
P2A  P2AB,D 
PIA  P2A  P2D 





-> Number indicates month of age at first documentation of abnormalities. Some variation may be noted between age of onset and Centers for Disease Control 
- (Atlanta, Ga) classification because of requirement for persistence and/or progression of abnormality. HIV indicates human immunodeficiency virus; inc; increase. 


Assessment 


< The offspring of the first 20 seropositive 
women were evaluated at birth, and at 2, 4, 6, 
9, 12, and 18 months. Maternal risk factors 
were intravenous drug use (90%) and sexual 
partner of a drug user (10%), Children were 
assessed by two of three practitioners at each 
visit who had no knowledge of laboratory 
results of HIV diagnostic research proce- 
dures. Physical examination data were re- 
corded on a precoded sheet for consistency in 
observation. None of the children were 
breast-fed and none received prophylactic 
medications. Physical findings were consid- 
ered significant only if recorded at two sepa- 
rate visits. Adenopathy was defined as pal- 
-pable nodes greater than 0.5 cm at two or 
“more noncontiguous nonbilateral locations. 
Splenomegaly was diagnosed if the examiner 
‘could palpate a spleen tip below the left costal 
: margin. Hepatomegaly was defined as a pal- 
pable liver more than 2 cm below the right 
costal margin. Hyperreflexia was diagnosed 

<- ifreflexes were scored 3+ on a seale of 4+. 
Blood was drawn at each visit. For serum 
studies, the blood was allowed to clot for 30 
minutes at room temperature and centri- 
-fuged at 1500g for 10 minutes. The serum was 
-frozen at ~20°C and saved for later batch 
assay. T-cell subsets were analyzed using 
< fresh heparinized blood by flow cytometry on 
<a Coulter EPICS Profile (Coulter Electron- 
_ ies Co, Hialeah, Fla) using T-cell subset spe- 
< cific monoclonal antibodies purchased from 
- Coulter. Total serum immunoglobulin values 
were determined by nephelometry (Beck- 
~ man Instrument Corp, Palo Alto, Calif). Hy- 
-` pogammaglobulinemia and hypergammaglo- 
-bulinemia were defined as values of less than 
or greater than 2 SDs from age-defined nor- 

-mal ranges, respectively. 


Serologic Analysis 


= - Antibody Titer. — Antibody titer against 
HIV was estimated using the DuPont 
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HTLV-II enzyme-linked immunosorbent 
assay according to the manufacturers in- 
structions (EI DuPont de Nemours, Wil- 
mington, Del). The optical density from this 
assay is roughly proporticnal to the amount 
of anti-HIV antibody in the specimen accord- 
ing to the manufacturer. 

Western Blot Analysis.—Western blot- 
ting for anti-HIV antibody was run using the 
kit developed by Biotech Research Labora- 
tories, Rockville, Md, for EI DuPont de Ne- 
mours. Each sample was incubated over- 
night at room temperature with a 
nitrocellulose strip onto which sodium dode- 
cylsulfate-separated HIV/H9 proteins had 
been electrotransferred. Twenty microliters 
(IgG detection) or 40 uL (IgM detection) of 
patient serum was diluted in 2 mL of blotting 
buffer containing TRIS-buffered saline solu- 
tion, 5% goat serum, and 5% nonfat dry milk. 
Bound antibody was detected using biotiny- 
lated goat antihuman IgG (8) or IgM (p) fol- 
lowed by horseradish peroxidase-conju 
gated avidin. Bands were developed using 
diaminobenzidine. Reactive samples, ap- 
pearing as brown bands, were compared 
with positive control sera. Samples were 
scored as positive by the criteria established 
by the Consortium for Retrovirology Serolo- 
gy Standardization.’ Samples were consid- 
ered positive if bands were detected against 
p24 or p31 and gp41 or gp120/160. The pres- 
ence of rheumatoid factor in the sera was 
ruled out using the Rheumaton assay (Wam- 
pole Diagnostics, Cranberry, NJ). 

Antigen Assay.— Assay for viral antigen 
was performed using the kit developed by 
Abbott Laboratories (North Chicago, Ill) ac- 
cording to the manufacturers’ instructions, 


This kit is primarily sensitive ñ ms detection of. | 


p24 antigen of HIV. 


RESULTS 
HIV Diagnosis 


A diagnostic and clinical summary is 
presented in Table 1. Using a variety of 
methods, a total of 17 positive assays 
could be decumented in 8 of the 20 
children. 

Anti-HIV antibody levels depicted in 
Fig 1 (top) show the relative anti-HIV 
antibody amount in the five children 
who demonstrated an increase during 
the first year of life. Figure 1 (bottom) | 
demonstrates the patterns from three 
children whe had decreasing anti-HIV 
antibody despite evidence of HIV infec- 
tion. One child who had seronegative 
results from $ months until 18 months of 
age seroconverted at 22 months of age, 
one child hac HIV antigen in his serum, 
and one child synthesized IgM against 
HIV (see below). 

Diagnosis by the acquisition of new 
bands on Western blot is demonstrated 
in Fig 2. Samples were collected at 2, 4, 
and 6 months of age from an infant who 
had met clinical criteria for AIDS by 4 
months of age (patient 7). The acquisi-. 
tion of IgG antibody against p55, p51/66, - 
and gp41 at 4 and 6 months of age con- 
firms endogenous antibody synthesis 
and HIV infection in this child. Anti- 
body against p17, p24, p31, and gp160 
was persistently positive until this 
child’s death at 7 months of age. Two of 





Statistical Analysis. —Data were ana- E on 


lyzed using a two-tailed Student ttestandaz OF an 
test for comparison of rates of occurrence per = aren: 
E other oe children C J eM ; 


child per year.” 
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Fig 1.--Graph showing anti-human immunodeficiency virus antibody level. Serum collected at 
the indicated ages demonstrate increasing antibody levels (top) and decreasing antibody levels 
(bottom) in infants infected with human immunodeficiency virus. OD 405 indicates optical 


density at 405 nm. 





p24 p33 gp41 





p66 gp120 


27 Negative 
25 Positive 
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21 4mo 
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Fig 2.— Western blot profile showing anti-human immunodeficiency virus IgG antibody. Se- 
quential samples of serum were assayed in a child who developed clinical criteria for acquired 
immunodeficiency syndrome by 4 months of age. Note acquisition of bands against p55, p66, 


and gp4t. 


against HIV by 4 months ofage. Of the 4 
children with IgM-seropositive results, 
3 subsequently developed anti-HIV 
antibodies of the IgG class (1 at 22 
months of age). The other child lost anti- 
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body positivity (IgG and IgM) by 1 year 
of age but has slow growth and a low 
T4:T8 ratio, ie, less than 1. 

Assay by antigen enzyme-linked im- 
munosorbent assay revealed that 5 of 20 
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children had antigenemia by 4 
age. Four of these children have gon 
to develop clinical criteria for P2D clas: 
sification by 1 year of age.° | 

In summary, a total of 17 positive 
assays could be documented in 8 of the — 
20 children by 6 months of age. Increas- 
ing antibody titer against HIV andanti- 
gen detection were equally sensitive, ie, 
positive in 5 children by 1 year of age. 
The IgM testing confirmed infection in4_ 
children and was the first positive test 
in 3. The acquisition of new IgG bands 
confirmed infection in 2 children. These- 
8 ehildren, presumed to be infected, 
were compared with the 12 other chil- 
dren who served as controls for an as- = 
sessment of the onset of disease pro- 
cesses presented below. 









Natural History 


There were no significant physical — . 
differences between the HIV-infected. 
and the noninfected infants at birth(Ta- 
ble 2). Twenty-five percent (5/20) ofthe 
infants had birth weights below 2500 g; 
2 of these infants later proved tobe HIV = 
infected. Similarly, 5 children were 
born before 35 weeks of gestation, 2- 
children in the infected group and 3 chil- 
dren in the noninfected group. One child 
in each group was small for gestational. 
age. No child had dysmorphic features 
at birth, although by 9 months of age, 1- 
infected infant had mild dysmorphism 
consisting of hypertelorism, frontal 
bossing, and a flattened nasal bridge.” = 
Drug withdrawal symptoms were ob- 
served in 1 of the infected and 9 of the _ 
noninfected children (P = .02). ne 

The prevalence of clinical abnormali- 
ties in infected children was compared 
with abnormalities in noninfected chil- 
dren by age of onset (Fig 3). Adenop- - 
athy was the most common abnormality — 
observed in the HIV-infected children. = 
This occurred in a significantly higher © 
percentage of infected children (87%) 
than noninfected children (8.5%) by 4 - 
menths of age (P<.001). Splenomegaly 
tended to oceur in children with adenop- 
athy but was not reported in a statisti- 
cally significantly greater proportion of 
infected children (62.5%) than found in 
the control population (25%; P = .17). 

-Hepatomegaly was observed in 5 of 
the infected children, compared with 1 
of 12 noninfected children (P=.02). 
This tended to occur late in the first year 
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, Characteristics 
a| Birth weight, g 
|. <2500 

| 2501-3500 


: = Gestational age, wk 
| <35 
| 41-42 

| Small for gestational age 


*HIV indicates human immunodeficiency virus. 
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5 (25) 
13 (65) 
2 (10) 


5 (25) 
11 (55) 
4 (20) 
2 (10) 
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Fig 3. —Graph showing prevalence of clinical abnormalities. Percentage of children with the 
indicated clinical abnormality by age of development is shown for human immunodeficiency 
oe (top) and noninfected (bottom) children. 


a life. AL of the infected children and 
-two thirds of the noninfected children 
~ developed dermatitis. Candidial derma- 
-titis accounted for the observed skin dis- 
- ease in half of the infected children and 
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in all of the noninfected children. The 
other skin abnormality, seen only in the 
infected children, was a generalized 


seborrheic rash that persisted in 3 chil- 
dren for several months. The rash was - 


ae stad o on the face and trunk and 


responded to topical treatment with 
hydrocortisone. 

The Denver. Developmental Screen- 
ing Test was failed by 62.5% of the in- 
fected children and 25% of the nonin- 
fected children (P = .17), The incidence 
of language delay was. not different i in 
the two populations, occurring in four of - 
the infected children and in three con- 
trols (P=.36). There was, however, a — 
significant difference in the neurologic 
examination findings. Four of the in- 
fected children (50%) who had failed mo- 
tor milestone assessments had hyperto- 
nicity and hyperreflexia. No abnormal 
upper motor neuron signs were report- 
ed in control children (P = .01). 


infections and Illnesses 


Table 3 shows the frequency of infec- 
tions in these children. Four of the in- 
fected children had infections meeting 
the diagnostic criteria for AIDS: two 
developed histologically proved Pneu- 
mocystis carinii pneumonia by 6 
months of age. One of these children 
also had presumptive central nervous 
system toxoplasmosis. Two other chil- 
dren had recurrent serious bacterial in- 
fections, including sepsis and septic ar- 
thritis in one and recurrent sepsis and 
pneumonia in another. 

The most frequent type of bacterial 
infection that distinguished the immun- 
odeficient children from the control chil- 
dren was pneumonia. Five of the HIV- 
infected children had at least one 
episode of lobar pneumonia requiring 
antibiotic therapy. This occurred in 1 of 
the 12 noninfected children (P= .02). 
Two HIV-infected children had docu- 
mented bacterial sepsis (P = .15). There 
was also a significantly greater inci- 
dence of failure to thrive occurring in 4 
of the 8 infected children and none of the 
controls (P = .01). Two infected children 
had radiologic evidence of lymphoid in- 
terstitial pneumonitis during the study 
period (P = .15). | 

There was not a significant difference | 
in the incidence of documented upper 
respiratory tract infections in the in- 
fected children. ‘There also was not a 
significant i difference in pisodes. of gas- 
troenteritidies in these children. On the 
other hand, unusual enteric pathogens 
were identified only in the infected chil- 
dren, including eryptosporidium ina 
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AIDS defining infection$ 


Failure to thrive 
Infectious dermatitis 
Persistent thrush 
Sinusitis 







Gastroenteritis 
Deaths 


Table 3.—IlInesses in Infants at Risk for HIV Infection in the First Years of Life* 


Infected 






Lobar pneumonia 5/8 


Otitis media (=2 episodes) 3/8 
Upper respiratory tract infection 21/8 


No. of Cases/Total No. of Patients 


Controls Signifleancet 


1/12 P= 02 








412 z>.99 
19/12 z=.15 






*HIV indicates human immunodeficiency virus; AIDS, acquired Immunodeficiency syndrome. 

tF values were determined using a Student t test and z values were determined using a z test. 

{There were two cases of Pneumocystis carinii pneumonia (one with presumed central nervous system 
toxoplasmosis) and two cases of recurrent bacterial infections. 


child with P carinii pneumonia, persis- 
tent adenovirus infection, and cytomeg- 
alovirus enteritis confirmed at autopsy. 


Immunologic Studies 


The most commonly observed labora- 
tory abnormality in the children with 
HIV infection was hypergammaglobu- 
linemia. This was observed in 50% of the 


infected children by 4 months of age and . 


in T5% of the infected children by 9 
months of age. None of the control 
children had hypergammaglobulinemia 
(P<.001). The next most frequent im- 
munologic abnormality was an inverted 
T4:T8 ratio (<1). This abnormality de- 
veloped gradually and could be demon- 
strated in half of the infected children by 
9 months of age. All but one infected 
child demonstrated an abnormal T4:T8 
ratio by 18 months of age. Four children 
developed a frank deficit of T helper 
cells (<800 cells/mm’). Lymphopenia 
was relatively uncommon in this popula- 
tion, occurring in only two of the most 
severly affected children late in the first 
year of life. No immunologic abnormali- 
ties were documented in the control 
children. 


Classification 


Six of the eight children developed 
HIV-mediated disease (Centers for Dis- 
ease Control P2) by 6 months of age, as 
did a seventh child by 1 year of age. 
Four of these infected children devel- 
oped AIDS and qualified for P2D class; 
the other three had milder signs and/or 
symptoms (P2A). One infected child re- 
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mained asymptomatic (P1A) during the 

study. She had been documented as 

HIV-infected by transient IgM seropo- 

sitivity (2 and 4 months of age), which 

was unconfirmed until she developed 

IgG seropositivity at 22 months of age. 
COMMENT 

Conclusive diagnosis of congenital in- 
fection has always posed problems for 
pediatric practitioners. For many of the 
agents producing perinatal morbidity 
(ie, toxoplasmosis, cytomegalovirus, 
and rubella), recognizable clinical syn- 
dromes and diagnostic procedures have 
been established. Similar protocols are 
necessary to identify perinatal HIV 
transmission to infants. 

We have been able to document infec- 
tion in 8 of 20 infants at risk by 6 months 
of age using a battery of diagnostic tech- 
niques. This suggests a perinatal trans- 
mission rate of approximately 40% in 
this small population. This is similar to 
the rate observed in European studies 
of 34%” and 24%.” One explanation for 
our somewhat higher transmission rate, 
other than the small population size, is 
that the European studies did not in- 
clude either Western blot profile com- 
parison or IgM testing in their assays 
for infection. 

Serologic diagnosis of HIV infection 
is the standard in adults. Presence of 
anti-HIV IgG in an infant merely con- 
firms the maternal infectious status. 
Longitudinal collection and batch assay 
by routine enzyme-linked immunosor- 
bent assay for demonstration of increas- 
ing anti-HIV antibody titer identified 
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five (63%) of eight infected children by 1 
year of life. A sixth child (patient 2) 
became seropositive at 22 months of 
age. Two infected infants have not dem- 
onstrated increasing anti-HIV IgG titer 
by enzyme-linked immunosorbent as- 
say; one of these children was antigen- 
positive at birth and did demonstrate 
new band synthesis against HIV (pa- 
tient 7). Therefore, seven (88%) of eight 
infected children in our study demon- 
strated an IgG response to HIV infec- 
tion. The other infected, IgG seronega- 
tive, IgM seropositive child (patient 1) 
had physical findings and an inverted 
T4:T8 ratio consistent with HIV 
infection. 

Two infants developed new antibody 
specificities against antigens of HIV not 
present at birth as demonstrated by 
Western blot.” In one child, this ap- 
proach permited identification of endog- 
enous IgG synthesis against HIV de- 
spite declining total anti-HIV antibody. 
Pyun et al” provided a conceptually sim- 
ilar approach by assessing the onset of 
IgG synthesis by analysis of antibody 
subclasses against HIV. 

The disadvantage of procedures that 
assess the onset of IgG antibody synthe- 
sis against HIV is the time requirement 
for longitudinal study. Another disad- 
vantage with extensive implications is 
that not all infected children will synthe- 
size IgG against HIV in the first 18 
months of life. Others have also demon- 
strated extended periods for serocon- 
version after perinatal infection, ie, up 
to 3 years.*” It is clear that synthesis of 
IgG against HIV in infected infants may 
not occur and cannot be the sole basis for 
conclusive diagnosis. 

Assay for IgM against HIV con- 
firmed infection in four, ie, 50%, of the 
children. In a study of African children 
at risk for infection, IgM seropositivity 
was demonstrated in a similar propor- 
tion of infants at risk.“ Two of the chil- 
dren who were IgM antibody—positive 
lost both IgM and IgG reactivity to HIV 
(patients 1 and 2). One child serocon- 
verted at 22 months of age. The other 
child has subsequently exhibited nega- 
tive results on in all assays (patient 1). It 
would appear, therefore, that although 
IgM detection will also not identify all 
infected infants, it may be the only sero- 
logic marker of infection in some 
children, 
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The antigen detection system identi- 
fied 62.5% of the infected children. This 
is similar to viral detection in adults by 
this approach.” The children who had 
measurable serum antigen appear to 
have a poorer prognosis. Four of five 
antigen-positive children developed 
clinical criteria for P2D classification 
and AIDS by the ninth month of life. A 
similar relationship between antigene- 
mia and disease development has been 
demonstrated in the adult population.” 

The performance of HIV culture in 
this population was not attempted. 
Such studies are currently under way, 
but the data in the adult population indi- 
cate that this will also have incomplete 
sensitivity for the detection of infec- 
tion.” Furthermore, HIV culture meth- 
ods are not sufficiently standardized to 
be of use in the general medical com- 
munity. 

Although estimates of specificity of 
these assays cannot be developed from 
this small population, it is clear that 
more sensitive and specific assays must 
be developed for confirmation of HIV 
infection in infants. Improved culture 
techniques or polymerase chain reac- 
tion techniques should enhance the cur- 
rently available detection systems. ”” 

The lack of completely sensitive diag- 


nostic criteria for HIV infection in the | 


infant population has prompted the 
need for an awareness of the early clini- 
eal and laboratory signs suggestive of 
HIV infection. The manifestations of 
HIV infection in children have previ- 
ously been well documented,”” but this 
prospective study yields some impor- 
tant comparisons. 

The earliest and most common mani- 
festation in HIV-infected children was 
the development of unusual lymphaden- 


'. Opathy. This was usually associated 
”. with hypergammaglobulinemia and fre- 


-_ «quently with splenomegaly. Skin dis- 
. ©; gases, and particularly candidal derma- 
'" titis, were common in both the infected 
and control children, although the in- 
fected children had more severe and 
persistent infections. A seborrheic rash 
was observed only in infected children 
and may be useful for identification. The 
_ cause of this rash is unclear but may 
relate to either an unidentifiable chronic 
infection or circulating immune com- 
plexes in these children. 
Language delay in the at-risk, nonin- 
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fected population is common and, there- 
fore, nct specific for HIV infection. On 
the other Land, signs cf neurologic dis- 
ease appear to be a specific finding, 
documented in half of the HIV-infected 
infants by 6 months of age. Several of 
the neurologically affected children had 
no evidence of associated immunodefi- 
ciency disease at the time, suggesting 
that infants with HIV infection are par- 
ticularly susceptible to dementia.” 
Failure to thrive was seen only in the 
HIV-infected infants. A syndrome of 
failure to grow, failure to develop, der- 


matitis, and early death was seen in two | 


of the eight infected children. 

The most common leboratory abnor- 
mality was hypergammaglobulinemia. 
Hypogammaglobulinemia has been re- 


_ ported in a small propcrtion of children 


with AIDS, but was not observed in this 


_ population.’ 


The T-cell changes were relatively 
slow to evolve and tended to associate 
with, but appear later than, clinical im- 


munodeficiency. We did not find other 


distinguishing hematologic abnormali- 


ties in these children although it has 


been reported that thrombocytopenia 
may be an initial presentation of HIV 
disease.” : 

The unusual infections characteristic 
of AIDS readily indicate a child’s HIV 


status. The development of opportunis- 


tic andor recurrent bacterial infections 
before 1 year of age is well documented 
and underscores the marked suscepti- 
bility of the developing immune system 
to HIV. Somewhat surprising was the 
marked incidence of lower respiratory 
tract infections in the children with HIV 
infection during the first year of life. 
Presumed bacterial pneumonia was the 
most common infection in this popula- 
tion. Pneumonia is recognized as a fre- 
quent presentation of congenital immu- 
nodeficienry diseases and may be seen 
in children with either B-cell or T-cell 
abnormalitities. 

Only one infected child remained in 
the P1 category at 1 year of age. Infec- 
tion in this child was documented by 
IgM seropositivity. Three of the four 
children who have not developed AIDS 
did synthesize anti-HIV IgM. It would 
appear fram this limited population size 
that anti-HIV IgM may be associated 
with a better prognosis in HIV-infected 
children. Anti-HIV IgM detected post- 


natally may indicate infection late — 
pregnancy (or at delivery) and, ther 
fore, may beassociated with the appea 
ance of signs and symptoms later in lif 
It is also possible that IgM may confi 
some protec:ion to the child. Long-ter 
follow-up will be necessary to dete 
mine the significance of these obse 
vations. 

Most of tke infected children had o) 
set of HI‘-mediated disease by 
months of age. Half of the infected chi 
dren met tke criteria for AIDS with 
the first yeer of life. Only one of eig] 
children was asymptomatic by the er 
of the study This supports the conce] 
that infants nay be particularly succe) 
tible to the effects of HIV infection ar 
raises concern over the large numbe! 
of children Jorn to women at risk ft 
infection. 

Also of concern is that four of tl 
infected chidren had such mild sym) 
toms (P1A or P2A) that they could ¢ 
undiagnosed in a busy pediatric clinic. . 
is certain taat there are many your 
children who have congenital HIV i 
fection who have not developed marke 
degrees of inmunodeficiency or neur 
logic disease. It is clear from these dat 
that physical examination and readi’ 
available laboratory assessment wi 
identify most HIV-infected children i 
the first yeer of life. Primary pediatr 


‘practitioners serving populations wł 


may have risk factors must increas 
their awareness of possible perinat. 
HIV infection. Recognition and antic 
pation of the poor clinical outcome | 
HIV infection in children confirms tł 
need to devzlop early, aggressive dia; 
nosis and inzervention to reduce the ai 
ticipated impact of perinatal HI 
infection. 
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Origins of Cerebral Palsy 


Richard L. Naeye, MD; Ellen C. Peters; Mary Bartho.omew, MS; J. Richard Landis, PhD 


è Analyses were undertaken to deter- 
mine the causes of cerebral palsy In a 


prospective study of 43 437 full-term chil- . 


dren. Presumed causes were found for 
about 71% of the 34 quadriplegic and 40% 
of the 116 nonquadriplegic patients with 
cerebral palsy. Risk estimates based on 
predictive models, adjusted for multiple 
factors, suggest that 53% of the quadriple- 
gic patients with cerebral palsy could be 
attributed to congenital disorders, 14% to 
birth asphyxia, and 8% to other identified 
disorders. Thirty-five percent of the non- 
quadriplegic patients with cerebral palsy 
could be attributed to congenital disor- 
ders and 6% to other disorders. In the vic- 
tims of cerebral palsy, characteristic con- 
sequences of birth asphyxia were more 
often the result of nonasphyxial disor- 
ders. These Included meconium in the am- 
niotic fluld, low 10-minute Apgar scores, 
neonatal apnea spells, seizures, persist- 
ing neurologic abnormalities, and siow 
head growth after birth. 
(AJDC. 1989;143:1154-1161) 


his study was undertaken to try to 

identify and quantitate the major 
causes of cerebral palsy (CP). The ana- 
lyses were based on specifie disorders 
that might damage a childs brain. The 
most widely discussed of these disor- 
ders is birth asphyxia, with some people 
claiming that it is a frequent and others 


For editorial comment see p 1139. 





that it is a rare cause of CP. In recent 
years, the latter view has gained cre- 
dence because very few victims of CP 
have had an asphyxial disorder recog- 
nized at birth.’ This failure to recog- 
nize asphyxial disorders in victims of CP 
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could be misleading, because it is possi- 
ble that such disorders are being missed 
or that insufficient casas have been ana- 
lyzed to find a correlation between them 


and CP. The first goal of the present . 


study was to determine how much of a 
role birth asphyxia has in the genesis of 
CP. A second goal was to quantitate the 
roles of chronic antenatal hypoxia disor- 
ders, conzenital disorders, infections, 
trauma, hypoglycemia, oxytocin, and 
other prenatal and postnatal factors as 
causes of UP. 

Most studies that have attempted to 
determine if birth asphyxia is a cause of 
CP have used low Apgar scores and fe- 
tal distress to identify asphyxia.’ 
Low Apgar scores and fetal distress are 
often nonaypoxic in origin, so their use 
as indicacors of birth asphyxia could 
misattribate some nonasphyxial CP to 
asphyxia. *™" We explored this possibil- 
ity by seeing how many victims of CP 
who had bow Apgar scores had a nonas- 
phyxial disorder as the basis for their 
CP. ; 

The firal goal of tne present study 
was to determine if some of the major 
causes of CP produce clinical findings 
that ere distinctive enough to make 
their use a valid method for identifying 
the cause of CP in incividual victims of 
CP. We particularly wanted to see if the 
neonatal manifestations of asphyxia- 
caused CP overlap the neonatal mani- 
festations of CP caused by other disor- 
ders. For example, neonatal apneic 
spells, newborn neurologic abnormali- 
ties, and early neonatal seizures are 
well-known consequences of birth as- 
phyxia."""" Is their presence proof 
that CP had an asphyxial origin or are 
they sometimes manifestations of CP 
caused by other disorders? We looked 
for an answer to this cuestion. 


METHODS 


Date from the Collaborative Perinatal 
Study (CPS) of the National Institute of Neu- 


rological and Communicative Disorders a: 
Stroke, Bethesda, Md, were utilized in tl 
investigation.” The CPS was undertak 
to identify fetal, intrapartum, and neona 
events that affect children’s developme 
Its major aim was to determine if there £ 
preventable causes of CP and other neu: 
logic disorders. Cerebral palsy was defin 
as a chronic disability due to abnormal ec 
trol of movements or posture that appear 
early in life and was nonprogressive. T 
CPS prospectively followed the course of t 
pregnancies of 58 947 women in 12 medi 
school-affiliated hospitals in different : 
gions of the United States between 1959 a 
1966. Events of gestation, labor, delive 
and the neonatal periods were recorded, 
well as children’s psychomotor, sensory, a 
physical development to 7 years of age. I 
tailed descriptions of the sampling methot 
definitions, and study procedures have be 
published.” The last neurologic exami 
tion in the study was conducted in 1978, a 
all the data became available for analysis 
computer tapes in 1976. These data are s 
being analyzed today, because they compr: 
the largest and most complete set of prospi 
tively collected information ever gathered 
study the genesis of CP. 

The current study focuses on two groups 
full-term CPS children, 127 who had CP di: 
nosed by neurologie examination at 7 years 
age and 23 who had CP diagnosed at 1 yeaa 
age and then died before reaching 7 years 
age. The 150 children in these two grou 
include all CP cases, from mild to severe, i: 
subset of 43487 full-term CPS childre 
Fyull-term was defined as birth at or after 
weeks of gestation. Thirty-four of the 1 
children had quadriplegic and 116 had nc 
quadriplegic CP. The children with quad 
plegic CP were those who had abnormalit: 
in the control of all four extremities. Childr 
with hemiplegic, diplegic, and paraplegic ( 
were included in the nonquadriplegic cates 
ry. Of the original 58 957 children in the CF 
2865 could not be analyzed because thi 
mothers delivered at a non-CPS hospit 
Another 12 655 children were not included 
the current analyses because they were bc 
before term or lacked follow-up informatic 
Most of those who lacked follow-up inforn 
tion had moved away from the CPS stu 
center where they were born before th 
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and had seizures in the neonatal period)t 
Abruptio placentae (n= 2) 
Tight knot in umbilical cord (n= 1) 
Active labor lasted >20 h (n= 10) 
Tumultuous fabor (n= 1) 
Maternal shock (n= 4) 
Severe fetal hemorrhage (n=3) 


Umbilical cord prolapse (n= 4} 
Arrested progress of active labor (n= 8) 


Maternal anesthesia accident (n = 4) 
Severe vaginal bleeding at delivery (n= 11) 


antenatal disorders) 


(n = §740) 


Postterm delivery (n = 2968) 
Multiple births (n = §37) 


- Table t.— Disorders Included in Two Composite Categories* 


Birth asphyxial factors (47 children were exposed to one or more of the following antenatal disorders 


Umbilical cord tight around neck or body (n= 11) 


Persistent high uterine tone during labor (n= 3) 


Chronic antenatal hypoxic disorders (16689 children were exposed to one or more of the following 


Maternal anemia (third trimester hemoglobin level <90 g/L (n = 3059) 
Midpregnancy maternal hemoglobin value = 125 g/L (low first trimester blood volume expansion) 


Disorders that produce low uteroplacental blood flow 
Preeclampsia and chronic gestational hypertension (n= 2164) 
Unexpected drop in third trimester maternal blood pressure (n = 3985) 


*There were 43 437 full-term children in the study as a whole. Brain damage due to any of the above 
disorders could have been the result of ischemia, as well as the consequence of asphyxia or hypoxia. 
tNeonatal seizures also had to be present for a case to be included in the birth asphyxia category. 


Table 2.—The Rate of Clinical Findings per 1000 Births With Birth Asphyxia and 
Congenital Disorder Subgroups 


Rate/1000 Births (No. of Childran) 


eaten ces ao A 


Birth Asphyxia 


Clinical Findings Absent 
Meconium in amniotic fluid 


Apgar scores at 1 and 10 min 
0-3 and 0-5 


0-3 and 6-10 
Neonatal hypotonia 


6 (253) 


13 (554) 
3 (155) 
3 (118) 


Neonatal seizures 
Neonatal apneic episodes 


Neurologic abnormalities in 
neonatal period 


Neurologic abnormalities develop 
during first year of life 


Head circumference 1st to 10th 
percentiles at birth 


Head circumference increase 
<10 cm in first year of life 


Total No. of children 


In the category 43390 


Present 
198 (8624) 200 (6) 


383 (18) 
39 (1681) 213 (10)* 
702 (33)* 


340 (16)* 
95 (4121) 1000 (47)* 
57 (2450) 
59 (2539) 149 (7)* 


38 (1639) 455 (11)* 





Total 
No. of 
Children 


Congenital Disorders 
geane aa ret AR TG 


Absent Present 
194 (7633) 241 (997)* 


16 (65)* 
57 (237)* 
51 (210)* 
18 (73)* 
14 (59)* 


5 (206) 
37 (1454) 
10 (377) 

2 (82) 

2 (75) 
81 (3186) 238 (982)* 4167 


0 54 (2114) 81 (336)* 2450 


2546 


57 (2233) 76 (313)* 


37 (1455) 47 (195)* 1650 


47 39313 4124 43 437 


*2.<.005 for rate between clinical finding present and absent within a subgroup. 


reached 7 years of age. Preterm children, 
those born before 38 weeks of gestation, 
were not included in the current study, be- 
cause the clinical management of preterm 
children has changed too much since the CPS 
data were collected to be sure that the CPS 
findings on such children are valid for chil- 
dren born before term today. 

The following approach was used to try to 
determine if birth asphyxial disorders are 
commonly being missed in studies of the ori- 
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gins of CP. Birth asphyxia severe enough to 
damage the brain causes characteristic clini- 
eal findings in the neonate including low 10- 
minute Apgar scores, seizures, apnea spells, 
hypotonia, and other neurologic abnormali- 
ties (Tables 1 and 2),"'"* If analyses found 
that all cases of CP thet follow one or more of 
these clinical findings were explained by spe- 
cifically identified brain-damaging disor- 
ders, the possibility would be increased that 
the analyses were reccgnizing all of the cases 
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of asphyxia-initiated CP. 

Another strategy was employed to try to 
insure that enough children were being ana- 
lyzed to accurately assess the role of birth 
asphyxia in CP. Both CP and individual birth 
asphyxial disorders have low frequencies in 
the general population, so if birth asphyxia is 
responsible for only a few percent of CP 
cases, a larger study than has been undertak- 
en to date might be needed tc determine 
whether a correlation exists between indi- 
vidual asphyxial disorders and CP. To try to 
overcome this problem, we consolidated all of 
the disorders that can cause birth asphyxia in 
the current study into a single composite 
category, which we termed birth asphywial 
factors (Tables 1 and 8), By this method, 
enough birth-asphyxiated children should be 
present to quantitatively assess the role of 
birth asphyxia in CP. To insure that children 
placed in the birth asphyxia category experi- 


. enced enough asphyxia or hypoxia to affect 


their brains, they also had to have had one or 
more seizures in the neonatal period. The CP 
that follows birth asphyxia is usually the re- 
sult of cerebral ischemia or vascular occlu- 
sions that lead to necrosis and cerebral ede- 
ma, which in turn almost always produce 
seizures in the neonatal period.” Using 
these criteria, 47 children who were alive at 1 
week of age were classified as having experi- 
enced birth asphyxia (Tables 1 and 3). 

The criteria to be placed in a composite 
category labeled chronic antenatal hypoxia 
disorders (Tables 1 and 3) were met by 16 689 
children. Disorders and conditions that can 
cause antenatal hypoxia or ischemia for sev- 
eral days or longer were classified as chronic 
antenatal hypoxia disorders. Suen hypoxia is 
most often the result of chronic low blood 
flow from the uterus to the placenta, mater- 
nal anemia, or a continuation of pregnancy 
beyond 42 weeks of gestation (postterm).”” 
The most frequent causes of low uteroplacen- 
tal blood flow are subnormal maternal blood 
volume expansion during the first trimester 
of pregnancy, preeclampsia, unexpected 
third trimester drops in maternal blood pres- 
sure, and multiple fetuses.“ In a normal 
pregnancy, maternal blood volume expands 
by about 50% between the 8th and the 14th 
weeks of gestation.” More of this blood vol- 
ume increase is due to plasma volume expan- 
sion than to erythrocyte increase, so hemodi- 
lution normally reduces hemoglobin levels 
and hematocrit values before midgestation. 
In the present study, mid~second trimester 
hemoglobin levels equal to or greater than 
125 g/L were used as an indication that blood 
volume increase may have been subnormal. 
We would have used a higher hemoglobin 
level to identify gravidas with possible low 
blood volume expansion if the women in the 
CPS had routinely received supplemental 
iron during pregnancy. They did not rou- 
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Quadriplegic 
Cerebral Palsy Cerebral Palsy 


Varlable 


Compasite risk 
factor categories 


Birth asphyxia 6 (12.8)* 


Chronic antenatal hypoxia 13 (0.1) 


Major congenital malformations 
Central nervous system 


7 (0.8)* 
12 (0.4) 
2 (0.9) 
12 (0.2)* 
4 (0.3) 
1 (0.5) 
1 (1.3) 


Non-—centrai nervous system 
Congenital syndromes 
Minor congenital malformations 
Birth trauma 
Fetal/neonatal hypoglycemia 
Symptomatic intoxications 


Central nervous system 
infections 


Motor disorders, siblings 


Individual risk factors 
Maternal seizure disorder 


3 (1.6) 
2 (0.4) 


2 (0.2) 

12 (0.1) 
5 (0.1) 
2 (4.0) 
11 (0.1) 
34 (0.1) 
*P<.01 compared with all cases in study. 


Used gas anesthesia 
Used oxytocin 
Respiratory distress syndrome 


Cigarette smoking 


All cases in study 


tinely receive such iron. A gravida was iden- 
tified as preeclamptic when she had two or 
more gestational diastolic blood pressures 
equal to or greater than 86 mm Hg accompa- 
nied by 1+ or greater proteinuria. An unex- 
pected third trimester blood pressure drop 
was diagnosed when diastolic blood pressure 
decreased 20 mm Hg or more between third 
trimester clinic visits to a value of 60 mm Hg 
or less. A preliminary analysis found that 
such blood pressure drops were followed by a 
greater-than-expected frequency of long- 
term neurologic abnormalities.” Multiple 
births were placed in the chronic antenatal 
hypoxia category, because uteroplacental 
blood flow is usually low for individual 
fetuses when two or more fetuses are 
present,” 

The problem of limited sample size could 
have prevented previous studies from identi- 
fying some nonasphyxial causes of CP, so we 
put nonasphyxial disorders that have com- 
mon mechanisms of action into single com- 
posite categories for the current analyses 
(Table 3). Examinations during the first year 
of life were the basis for diagnosing congeni- 
tal malformations. One composite group con- 
tained children who had major central ner- 
vous system (CNS) malformations. Another 
composite group contained children who had 
major non-CNS malformations. A third com- 
posite category included children who had 
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Table 3.— Frequency Distribution of Cerebral Palsy Status by Composite and 
Individual Risk Factors | 


No. (%) of Children 


Nonquacriplegic No Cerebral 
Palsy 


3 (3.4) 
44 (9.3) 


33 (80.9) 
16632 (99.6) 


17 (2.0)* 
17 (0.5)* 
6 (2.7)* 
43 ().6)* 
1 (2.3) 
1 (3.5) 
1 (3) 


843 (97.2) 
3181 (99.1) 
215 (94.6) 
6423 (99.2) 
374 (99.5) 
207 (99.0) 
74 (97.4) 76 


185 
511 


6 (3.2)* 
5 (1.0)* 


175 (95.1) 
504 (98.6) 


8 (9.7) 1097 (99.1) 1107 


42 (3.3) 13753 (99.6) 13812 
15 (2.2) 6703 (99.7) 6723 

0 43 (96.0) 50 
50 (3.4}* 13657 (99.6) 13718 
116 (2.3) 43287 (99.4) 43437 


minor congenital malformations. Major mal- 
formations vere those that might shorten life 
span; and minor malformations, those that 
did not pose such a threat A fourth category 
included children who had congenital syn- 
dromes. This congenital syndrome category 
contained cnildren who had recognized com- 
binations o? phenotypic findings that have 
been given names and have a congenital ori- 
gin, The composite categary motor disorders 
in siblings contained children who had one or 
more siblings with a chronic motor disorder. 
The composite category, birth trauma, in- 
eluded chilcren with skull fractures, children 
on whom high forceps had been used, and 


cases in which the progress of active labor > 


had been arrested for greater than 10 hours. 

Cond:tioms that can cause severe fetal or 
neonatal hypoglycemia were combined into a 
composite zategory labeled fetal/neonatal 
hypoglycemia. It included children who had 
symptomat.c hypoglycemia during the neo- 
natal p2ricd and children whose diabetic 
mothers had one or more episodes of severe 
hypoglycemia during preznancy.” Two com- 
posite categories of postneonatal disorders 
were also analyzed: syrrptomatie intoxica- 
tions and CNS infections. Symptomatic in- 
toxications were the result of accidental in- 
gestions of drugs and chemicals. The most 
frequent ot the drugs and chemicals were 
kerosene, zasoline, salizylates, and lead. 





Central nervous system infections includi 
encephalitis and meningitis that develop: 
between birth and 1 year of age. 

Other possible risk factors for CP we 
analyzed individually rather than in compc 
ite categories (Table 3). Among these ri 
factors, unexplained gestational proteinur 
describes gravidas who had 2+ or great 
proteinuria that was unexplained by hype 
tension or urinary tract infections. The 
were 643 gravidas in this category. Previo 
analyses of the CPS data found that su 
proteinuria was followed by a greater-tha 
expected frequency of long-term neurolog 
abnormalities.” Other maternal pregnani 
factors that were analyzed individually f 
their relationship to CP were cigarette smo. 
ing, total maternal pregnancy weight gai 
and diabetes mellitus.” Forty-eight perce: 
of the women smoked during pregnancy ar 
1.6% had pregravid or gestational diabet: 
mellitus. Data on cigarette smoking we 
collected at each clinic visit throughout pre 
nancy and analyzed by the average numb 
of cigarettes smoked per day. ”” Addictic 
to illicit. drugs was not included as a ri: 
factor in the analyses, because no detaile 
information was collected on the drugs use 
their amounts, or the timing of their use. 

Delivery factors that were analyzed inc 
vidually for their relationship to CP were t} 
use of oxytocin to start or to potentiate labc 
breech delivery, and the use of gas anesth 
sia (Table 3).”*7 Oxytocin was not included 
the composite birth asphyxia category, b 
cause it was administered so frequently (67: 


‘CPS gravidas) that it could be individual 


analyzed as a risk factor. 

Neonatal factors that were individual 
analyzed were the sex of the child, the pre 
ence of the respiratory distress syndrome (i 
children), and hyperbilirubinemia (448 ch 
dren). Hyperbilirubinemia was diagnose 
when neonatal serum bilirubin leve 
reached or exceeded 307 pmol/L. 

The results of a nonverbal intelligence te 
(Science Research Associates test) given 
each gravida was analyzed for its relatio. 
ship to CP.” Noneclamptic maternal seizu: 
disorders were also analyzed as a separa 
risk factor for CP, Such seizures had a som 
what higher frequency in the CPS wome 
than in women in the general population (T 
ble 3). Demographic factors that were an 
lyzed individually included race (46% whit 
46% black, 8% other), years of maternal ed 
cation, family income, and the type of er 
ployment of the head of household.” 

Studies were also undertaken to see if cli 
ical findings, particularly those in the neon 
tal period, could be used to help identify tì 
causes of CP. We particularly wanted — 
know if birth asphyxia produced a pattern 
clinical findings that was distinctive enous 
to distinguish asphyxia-initiated CP from C 
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factor was incorporated into the same four- 
factor risk model, so that conditional risks 
could be estimated for each key factor. 


RESULTS 


There were 150 cases of CP in the 
present study (0.34%), arate of 1 in 290 
full-term children (Table 3). Only 9 (6%) 
of the 150 victims of CP had birth as- 
phyxia as the presumed cause of their 
CP. Six of the 9 had quadriplegic and 3 
had nonquadriplegic CP. There was no 
significant association of CP with chron- 
ic antenatal hypoxic disorders (Table 3). 
Based on attributable risk estimates, 
congenital disorders explained over half 
(58%) of the cases of quadriplegic CP in 
the study (Table 4). Fourteen percent of 
the cases of quadriplegic CP was attrib- 
utable to birth asphyxia and 8% to CNS 
infections. Congenital diserders ex- 
plained about one third and CNS imfec- 
tions about 1 of 20 ofthe cases of nonqua- 
driplegic CP (Table 5). No cause could 
be identified for nearly 60% of the non- 
quadriplegic patients with CP. Birth as- 
phyxia was not a significant antecedent 
of nonquadriplegie CP (Table 5). 

Another perspective is gained by 
looking at the relative risks of the vari- 
ous risk factors for CP. Birth asphyxia 
had the highest relative risk for quadri- 
plegic CP, 52.5 (Table 4). However, the 
low frequency of birth asphyxia in the 
population as a whole (47 of 43 437) gave 
birth asphyxia a much smaller role as a 
cause of quadriplegic CP (attributable 
risk, 0.14) than the 52.5 relative risk 
value might suggest. Central nervous 
system infections and a variety of con- 
genital disorders had high relative risks 
for both quadriplegic and nonquadriple- 
gic CP (Tables 4 and 5). The CNS mal- 


Table 4:—Rate per 1000 Births, Relative Risk, Attributable Risk, and 95% Confidence 
Intervals for Risk of Quadriplegic Cerebral Palsy (CP) by Risk Factors 





Rate/1000 

Births by 

Specified 
Risk Factors* 


3 (21) 
120 (6) 
3 (17) 
15 (3) 


Relative Risks Attributable Risks 
(95% Confidence (95% Confidence 
intervals) intervals) 


12.9 (5.6, 29.5) 0.71 (0.56, 0.86) 
52.5 (11.0, 250.4) 0.14 (0.03, 0.26) 
8.3 (4.1, 16.8) 0.53 (0.39, 0.68) 
15.4 (4.6, 51.8} 0.08 (—0.01, 0.17) 


Risk Factors in Model 
Composite of all risk factors 
Birth asphyxia 
Congenital disorders 
Central nervous system infections 


Congenital disorders 
Malformations 
Central nervous system 8 (7) 
4 (12) 
2 (12) 
8 (2) 
4 (2) 


8.2 (3.6, 20.9) 
5.0 (2.4, 10.6) 
1.9 (1.3, 2.6) 
5.2 (1.2, 22.6) 
4.6 (1.1, 19.5) 


0.18 (0.06, 0.30) 
0.28 (0.15, 0.41) 
0.10 (0.07, 0.12) 
0.05 {—0.01, 0.10) 
0.06 (—0.02, 0.11) 


Non-central nervous system 
Minor malformations 
Congenital syndromes 
Motor disorders, siblings 


*Number of victims of CP are in parentheses in this column. 


Table 5.—Rate per 1000 Births, Relative Risk, Attributable 
Risk, and 95% Confidence Intervals for Risk of 
Nonquadriplegic Cerebral Palsy (CP) by Risk Factors 


Rate/1000 

Births by Relative Risks Attributable Risks 

Specified (95% Confidence (95% Confidence 
Risk Factors* Intervals) Intervals) 


7 (58) 3.9 (2.7,5.6) 0.40 (0.34, 0.45) 
60 (3) 8.6 (1.1, 65.8) 0.01 (—0.01, 0.03) 
9 (45) 3.3 (2.3,4.9) 0.35 (0.29, 0.41) 

30 (6) 10.7 (4.6, 25.0) 0.05 (0.01, 0.08) 


Risk Factors in Model 
1 Composite of all risk factors 
2 Birth asphyxia 
Congenital disorders 
Central! nervous system infections 


Congenital disorders 
Malformations 
Central nervous system 


20 (17) 
5 (17) 
6 (43) 

24 (6) 
9 (5) 
7 (8). 
4 (50) 


*Number of victims of CP are in parentheses in this column. 


7.7 (4.5, 13.2) 
1.7 (1.0, 2.9) 
2.2 (1.4, 13.3) 
6.9 (2.9, 16.1) 
3.6 (1.4, 5.8) 
2.9 (4.6, 25.0) 
1.5 (1.2, 1.9) 


0.13 (0.07, 0.18) 
0.06 (0.03, 0.09) 
0.18 (0.13, 0.27) 
0.04 (0.01, 0.08) 
0.03 (0.01, 0.06) 
0.05 (0.01, 0.08) 
0.12 (0.10, 0.14) 


Non—central nervous system 
Minor malformations 
Congenital syndromes 
Mator disorders, siblings 
Maternal seizure disorder 


Cigarette smoking during pregnancy 


of other origins (Table 2). The clinical find- 
ings analyzed were meconium in the amniotic 
fluid, low 11-minute and 10-minute Apgar 
scores, neonatal seizures, multiple episodes 
of neonatal apnea, small head circumference 
at birth (1st to 10th percentiles),” slow head 
circumference growth during the first year of 
life (<10 em), and the childs age at which 
nevrologic abnormalities first appeared (neo- 
natal, in the first year of life, between 1 and 2 
years of age). 

Multiple logistic regression was the meth- 
od used to identify risk factors that were 
significantly associated with CP.” Factors 
not significantly associated with CP in these 
analyses are not reported in the tables of this 
study, with the exception of disorders and 
factors that are sometimes claimed to be a 
cause of CP (Table 3). A method for estimat- 
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ing population attributable risk from these 
logistic regression models described by 
Bruzzi et al” was utilized to estimate the 
relative contribution of each factor when ad- 
justed for all of the other risk factors in the 
model. The recently developed methods of 
Benichou and Gail” were employed to con- 
struct 95% confidence intervals for the rela- 
tive risk and attributable risk estimates 
(Tables 4 through 6). For example, an attrib- 
utable risk of 0.53 from model No. 2in Table 4 
indicates that 58% of the CP eases are esti- 
mated to be attributable to one or more con- 
genital disorders, given adjustments for 
birth asphyxia and CNS infections. Up to 
four risk factors were included in each analy- 
sis for relative risk and attributable risk. 
Any risk factor with a pair-wise correlation 
coefficient of at least .04 with another risk 
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formations that were most often associ- 
ated with CP were hydrocephalus (8 
cases), meningomyelocele (5 cases), and 
encephalocele (8 cases), Cardiac malfor- 
mations (18 cases) were the most fre- 
quent non-CNS malformations among 
the victims of CP. Neonatal seizures 
were 35% (P<.01) more frequent after 
oxytocin was administered than when it 
was not used, but there was no corre- 
sponding inerease in the frequency of 
CP after oxytocin use (Table 3). Fetal/ 
neonatal hypoglycemia and the use of 
gas anesthesia at delivery were not as- 
sociated with greater-than-expected 
frequencies of CP (Table 3). 

Low 10-minute Apgar scores, neona- 
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tal hypotonia, neonatal apneic spells, 
neonatal neurologic abnormalities, and 
-slow head growth after birth are all 
well-known consequences of birth as- 
phyxia that is severe enough to damage 
the CNS. In the present study, these 
clinical findings were more often associ- 
ated with congenital disorders than 
with birth asphyxia (Tables 2 and 6). 
The same was true for neonatal seizures 
(Table 6). Apgar scores that were low at 
1 minute and recovered to a normal or 
near-normal value by 10 minutes were 
present in only two children with CP 
who were in the birth asphyxia catego- 
ry, but they were present in six victims 
of CP whose CP had a congenital origin 
(‘Table 6). 

Children exposed to birth asphyxial 
disorders had a very high frequency of 
intrapartum and neonatal deaths. One 
hundred sixty-nine (43%) of the 397 chil- 
dren who were stillborn, and 447 (47%) 
of the 952 children who died in the first 
week of life had been exposed to a spe- 
cifically identified birth asphyxial disor- 
der. Of the 47 children in the birth as- 
phyxial eategory who were still alive at 
1 week of age, 15 (82%) died during the 
first month of life and another 8 (17%) 
died before 7 years of age. Of the 24 who 
were alive at 7 years, 6 (25%) had quad- 
riplegiec CP; 3 (13%), non-quadriplegic 
CP; and 2 (8%), other chronic neurologic 
abnormalities. 


COMMENT 


Birth asphyxia accounted for 6% 
(9/150) of the CP cases in the study as a 
whole. This included 6 of 34 cases of 
quadriplegic and 3 of 116 cases of non- 
quadriplegic CP. No cases of CP due to 
birth asphyxia were likely missed in the 
analyses, because every child in the 
birth asphyxia category had neonatal 
neurologic abnormalities, and all 49 vic- 
tims of CP in the study who had neona- 
tal neurologic abnormalities had an ex- 
planation for their CP: 9 had birth 
asphyxia; 36, congenital disorders; and 
4, CNS infections. 

Congenital disorders explained near- 
ly four times as many cases of quadriple- 
gic CP than did birth asphyxia (attribut- 
able risks, 58% vs 14%, respectively). 
Congenital disorders were the only fac- 
tor that explained a large number of the 
nonquadriplegic CP cases. It is also 
noteworthy that oxytocin, whose use 
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* Meconiun r present in amniotic fiid _ 


meun m y o ames am 


"Table 6.—Risk Es:imates for Cérebral Palsy (CP) When Selected 
Clinical Findings Were Present* 


+ 


Rate/1000 Births With Relative Risks Attributable Risks 
Specified Risk (85% Confidence (95% Confidence 
Varlable Factors Present intervals} intervals) 
__Meconiur not present in amnoté fluid © _ ie ee ae eran, ee 
Birth asahyxia 158 (ON 20.9 (8.2, 52.8) 0.03 (0.01, 0.06) 
Cor gental disorders 10 (34) 4,4 (3.2, 5.9) 0.26 (0.21, 0.31) 
CNS infactions 51 (8) 20.9 (8. 2, 52. 8) 0. 03 (0. 01, 0. 3 


m meme tae yo 


ES 


pamm. na -aa one me o amot n n m 


Head c circumference 41th to 1 oah. percentiles at! birth 


Birth asphyxia 21 (9) 32.8 ü7.4,620) 006 (0.03, 0.09) 
Congenital disorders 10 (40) 4.7 (3.5, 6.2) 0.28 (0.23, 0.34) 
CNS irFections 39 (7) 9.3 (4.9, 18.1) 0.05 (0.03, 0.08) 


noyu mR i y tae 


Birth asohyxia 194 (6) 50.1 (7.8, 51 ne 0.12 (0.03, S2 
Congenital disorders 19 (19) 6.7 (3.7, 12.0) 0.43 (0.31, 0.55) 
___ CNS infections 25 o 0 
_ Apgar scores at 1. and 10m min DED ik 1g andi Po — Po axe 
0-3 and 0-5 
Birth asphyxia 316 (6) 8.0 (2.7, 24.0) 6.24 (0.06, 0.42) 
Congsnital disorders 129 (9) 4.1 (1.6, 10.4) 0.48 (0.31, 0.65) 
CNS nfections 0 0 
. 0-3 and 6-10 
Birth asphyxia 182 (2) 12.5 (3.1, 50.2) 0.12 (~0.01, 0.25) 
Congenital disorders 23 (6) 5.7 (2.4, 13.5) 0.47 (0.30, 0.64) 
CNS nfections 0 0 
4-10 and 6-10 
Birth asphyxia 50 (1) <1.0 (...) psa 
Congænital disorders 9 (38) 4.3 (3.2, 5.8) 0.25 (0.20, 0.30) 
CNS nfections 48 (9) 11.2 (6.0, 21 0) 0.08 (0.03, 0. 2.09) 
"Neonatal aypotonia absent 2 2L 2 ao et Eaa m aB aa a aa a 
Birth asphyxia 286 (4) 45.2 (17.6, ner -0.03 (0.01, 0.06) 
Congerital disorders 10 (40) 4.5 (3.4, 6.1) 0.26 (0.21, 0.31) 
CNS intsctions 32 (6) 8.7 (2.2, 20. 6) 0.04 (0.02, 0.07) 

_.Neonatalrypotonia present | e o o. L a a a E a a a e i ma n 
Birth asphyxia 139 (5) 4,4 (1.8, 10.8) 0.14 (0.03, 0.24) 
Congerital disorders 55 (13) 2.2 (1.2, 4.2) 0.32 (0.20, 0.43) 
CNS intections 214 (3) 6.7 (2.2, 20.6) 0.09 (0.00, 0.17) 

_ Neonatal seizures absent ee te ne aa a 
Birth asphyxia Eea 0 
Congerital disorders 10 (42) 4.4 (3.3, 5.9) 0.26 (0.21, 0.31) 
CNS inections 43 (8) 12.7 (6.9, 23.3) 299 Oc 02, 0:08) 

_ -Neonatal seizures present L o o a aa a sie m o a aon 
Birth asphyxia 180 (9) 2.4 (1.8, 5.5) - 0.30 (0.11, 0.50)" 
Congerital disorders 134 (11) 3.2 (1.3, 8.4) 0.51 (0.32, 0.69) 
CNS in ections 77 4) 0 

i ” Neonatal = apneic > episodes absent — z E G E so E Di E i 7 at 
Birth asphyxia "934 (11) 27.4 (13.8, 58.6) 0.05 (0.02, 0.07) 
Congerital disorders 15 (84) 4.6 (3.5, 6.1} 0.28 (0.23, 0.33) 
CNS in ections 56 (13) 91 (4.8, 17.1) 0.05 (0.02, 0.08) 

i _ Neonatal apneic. episodes. ‘present a haan, l : = n a A 4 
Birth asphyxia 95 (3) 3.6 (0.9, oo 0.08 (~0.04, 0.20) 
Conger ital disorders 51 (10) 3.7 (1.2, 11.1} 0.40 (0.22, 0.59) 
CNS in ections 100 (t) 3.2 (0.3, 29.2} CAN 

= ` Head circumference tst to 10th Jerçentiles at birth. ee ee er ere E 
Birth “asphyxia 0 <1.0 
Congenital disorders 38 (13) 5.4 (2.7, 10.9) 0.37 (0.22, 0.51) 
CNS in’ections 117 (2y 4.1 (0. 5, 32. $) 0.02 (—90.02, 0.06) | 
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Table 6.—Risk Estimates for Cerebral Palsy {CP} When SeKre 
Clinical Findings Were Present* (cont) ` 


Rate/1000 Births With | 
Specifled Risk 
‘Factors Present 


_Varlable — 


Relative Risks 
(95% Confidence 
intervals) 


Attributable Risks 
(95% Confidence 
: Intervals) 


Head circumference increase , during first first year of life, 0 to 9 cm 


te eel. a at chen 


Birth asphyxia 
Congenital disorders 
CNS infections 


AE ene Sa i ee 


455 (5) 
674 (13) 
40 (2) 


pfeil tone A 


“29.1 -(7.9, 106.9) 
4.3 (2.0, 9.2) 
11.2 (2.1, sada 


0.13 (0.01, 0.25) 
0.31 (0.18, 0.45) 
__0.05 (0.02, 0.13) 


‘Head circumference i increase > >9 om during fir first t year of ife 


Ke e a o Senne Beee a Ya, ma riano re 


Birth “asphyxia 
Congenital disorders 
CNS infections 


03 (4) 
9 (40) 
37 (7) 


_ _Neurologic a abnormalities first a appeared in neonatal al period. __ 


Birth asphyxia 
Congenital disorders 
CNS infections 


184 (9) 
33 (36) 
129 (4) 


Pewter sana Amite Attempt htt deem Fe NT EH TONLE 9 SON WR STERN ube ale, aA LAI MEN HEIN staciguiin Ri. niet 
„Neurologic abnormalities appeared between neonatal period and 1 year of age__ 
0 


Birth asphyxia 
Congenital disorders 
CNS infections 


35 (13) 
125 (4) 


~ A ~ Neurologic ; abnormalities first rst appeared a d after 1 year of a rofage _ 
0 


Birth asphyxia 
Congenital disorders 
CNS infections 


2 (6) 
8 (1) 
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_ 47 (3.6, 6.3) 0.28 (0.24, 0.32) 


8.8 (4.6, 16.9) 0.05 (0.02, 0.08) 


"0.412 (0.06, 0.18) 
0.47 (0.40, 0.55) 
0.05 (0.01, 0.09) 


ameapa sl paat PA Sie v Wan My et. m 


9.5 (5.1, 18.2) 
4.3 (2.9, 6.5) 
7.8 (3.2, 18.6) 


ME ob e a e ote 


<1.0 
` 24 (1.5, 3.9) 
7.7 (3.1, 19.0) 


0.17 (0.10, 0.24) 
0.07 (0.01, 0.12) 


<10 
2.1 (4.1, 4.2). 
0 


0.06 (0.04, 0.09) 


*Minor congenital malformations were not included in these analyses. Number of victims of CP are in 
parentheses in second column. CNS indicates central nervous system. 


was followed by an increased frequency 
of neonatal seizures, was not followed 
by a corresponding increase in the fre- 
quency of CP. Gas anesthesia, maternal 
seizures, maternal diabetes mellitus, 
ard fetal/neonatal hypoglycemia were 
also not associated with a greater-than- 
expected frequency of CP. 

Many previous studies have based 
their identification of asphyxia-origi- 
nated CP on the presence of fetal dis- 
tress and low Apgar scores.""*” In the 
present study, low 10-minute Apgar 
scores were more often associated with 
cangenital disorders than with birth as- 
phyxia in victims of CP: Other clinical 
findings that characteristically follow 
birth asphyxia were also more often re- 
laced to congenital disorders than to 
birth asphyxia in the children with CP. 
These findings include meconium in the 
amniotic fluid, neonatal seizures, neo- 
natal apnea spells, neurologic abnor- 
malities in the neonatal period, and slow 
head growth after birth. Therefore, 
these clinical findings, by themselves, 
cannot be trusted to distinguish CP of 
asphyxial origin from CP due to other 
causes. To establish that a child’s CP 
was caused by birth asphyxia, a specific 
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asphyxial disorder needs to have been 
identified, gas and pH evidences of as- 
phyxia must have been present in fetal 
blood, neurologic abnormalities should 
have persisted throughout the newborn 
period, and there should be no evidence 
of a nonasphyxial disorder that could 
have caused the CP. By itself, the find- 
ing of acidosis in fetal blood is not proof 
that birth asphyxia caused CP. Almost 
no correlation has been found between 
such acidosis and the presence of neuro- 
logic abnormalities in the neonatal peri- 
od.** The duration of bearing down 
during labor has a strong positive corre- 
lation with fetal acidosis, and it may be 
that the duration of bearing down is 
usually too short to produce even tran- 
sient asphyxial brain damage.” 

No cause could be identified for 60% 
of the nonquadriplegie CP cases in the 
study. Birth asphyxia was not a signifi- 
cant risk for nonquadriplegic CP in the 


- attributable risk analysis, and as previ- 


ously mentioned, birth asphyxial disor- 
ders were not likely missed in the chil- 
dren with CP. Twenty-eight. percent of 
the children who eventually developed 
nonquadriplegic CP had their neurolog- 
ic abnormalities first recognized be- 
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tween 1 and 2 years of age. This long 
delay in the first appearance of neuro- 
lggic abnormalities presumably reflects 


_ brain injury or maldevelopment that 


was less severe than that present in the 
children who developed quadriplegic 
CP. Seventeen of the 116 children with 
nonquadriplegic CP had recognized 
CNS malformations. This could be an 
underestimate of such malformations in 
tLe nonquadriplegic victims of CP, be- 
cause the diagnostic tools available in 
tke CPS missed many CNS malforma- 
tions that could be identified by diagnos- 
tiz tools that are in use today. 

All the evidence that birth asphyxia 
caused only 6% of the CP cases in the 
current study might seem inconsistent 
vith the frequent findings at autopsy of 
acute asphyxial lesions in the brains of 
children who were stillborn or who died 
ir the newborn period as the result of 
bath asphyxial disorders. There is a 
simple explanation for the high frequen- 
cx of these asphyxial lesions. Birth as- 
pjyxia or hypoxia that is severe enough 
tc damage the fetal brain usually kills 
bafore or soon after birth.’"* This is 
what apparently happened in the pre- 
sent study. Almost half of the 1349 chil- 
dren who were stillborn or died in the 
neonatal period died as the direct or 
indirect result of birth asphyxial disor- 
ders. Only 24 of the children in the birth 
asphyxial category survived to 7 years 
of age, and 11 of the 24 had CP or other 
neurologic abnormalities. The margin 
between the level at which intrapartum 
hypoxia begins to damage the fetal 
brain and the level at which it kills is 
very narrow. ™” The ability of Myers and 
hs associates** to produce severe 
brain damage in monkeys by inducing 


perinatal asphyxia might seem inconsis- 


tent with this view, but in fact their 
findings support it, because many of 
treir monkeys died and almost all of the 
survivors had no neurologic abnormali- 
tias. A 1984 Oxford study produced still 
more evidence that CP is rarely the re- 
sult of birth asphyxia. A failure of medi- 
cel personnel to react to evidence ol 
intrapartum hypoxia and asphyxia was 
fellowed by a greater-than-expected 
frequency of neonatal apnea and sei- 
zres, but not of CP.” 

Have obstetrical and neonatal clinical 
acvances since 1966 when the last CPS 
ckild was born made the findings of the 
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current study obsolete? Probably not, 
because the advances that have reduced 
fetal and neonatal mortality in the inter- 
vening years have not produced a corre- 
sponding decrease in the frequency of 
CP.*"** All the children with CP in the 
present study were born full-term, and 
itis unlikely that current obstetrical and 
pediatric managements could have pre- 
vented their CP, because most of the 
disorders that damaged their brains 
took place long before labor and deliv- 
ery and were unrecognized at the time 
the damage occurred. Electronic fetal 
monitoring has come into widespread 
use since the CPS, and many hope that 
it is preventing some cases of CP by 


warning of asphyxia or hypoxia before _ 


irreversible brain damage takes place. 
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-There is no convincing evicence that 


this hope is being realized.” In a large, 
well-controlled study, MacDonald et al” 
used electronic fetal monitoring both to 
identify intrapartum asphyxia or hyp- 
oxia and to intervene to prcetect fetuses 
from further risk. These interventions 
reduced the frequency of neonatal sei- 
zures, but did not affect the frequency of 
subsequent neurologic abnormalities. 
These findings have their ecunterpart 
in the present study, where neonatal 
seizures were 35% more frequent when 
oxytocin was administered without a 
correspcnding increase in the sreaueney 
of CP. 

Finally, the findings of ie present 
study underscore the importance of 
making aceurate measurements and 
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Book Review 


Hypnosis and Hypnotherapy With Children, by Karen Olness and G. Gail 
Gardner, 431 pp, $39, New York, NY, Grune & Stratton, 1988. 


Hypnotherapy in the care of children has recently enjoyed 
a renaissance of interest and attention. Anecdotal reports of 
pediatric applications have been intriguing, yet hypnosis as 
a therapeutic modality in pediatrics has, with notable excep- 
tions, remained out of the mainstream of medical understand- 
ing and use. Karen Olness, a pediatrician, and the late Gail 
Gardner, a psychologist,- have, in this book, challenged 
clinicians to reexamine the potential contribution of hypno- 
therapy toward the primary care of a broad spectrum of 
pediatric conditions. 

In a field so relatively new and untried, the authors have 
provided a general guide to the field, including introductory 
intormation, clinical applications, and research progress to 
date. The first chapters are devoted to the history of 
hypnotherapy and children, as well as to a review of the 
fundamentals of hypnosis and hypnotic responsiveness in 
children. There is a detailed chapter on hypnotic induction 
techniques. The body of the book covers applications for 
psychological and habit disorders, learning problems, pain 
control, and medical and surgical problems. 

For the pediatric clinician, therapeutic applications are 
described for a variety of disparate conditions, including 
enuresis, encopresis, tic disorders, asthma, hemophilia, ju- 
venile rheumatoid arthritis, headaches, cyclic vomiting, prep- 
aration for medical and surgical procedures, and coping with 
chronic or terminal illnesses. There are, as well, excellent 
discussions that help the clinician place this modality in 
context (eg, indications, limitations, and contraindications for 
use and the optimal involvement of parents). For the re- 
searcher, this book will continue to be a basic source. Each 
chapter is richly referenced. Studies cited range from case 
reports to well-designed experimental protocols. 

For Olness and Gardner, hypnosis is defined broadly as 
“an altered state of consciousness” with focused attention 
and characteristic changes in cognition and receptivity. 
Hypnotherapy is seen as a treatment modality utilizing 
hypnosis but also relying on the skilled interventions of the 
clinician. The underlying mechanisms are acknowledged as 
not understood. A repeated theme throughout is that hyp- 
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notherapy recruits and channels tendencies or “urges” pres- 
ent in every child, ie, to seek experience, mastery, social 
interaction, inner imagination, and wellness. Thrcughout the 
book the reader is admonished to view the hypnotic state as 
a talent that belongs to the child. The hypnotherapist is 
likened to a coach who helps develop this talent. 

For the interested nonhypnotherapist pediatrician, two 
provisos apply. First, as a behavioral pediatrician not pri- 
marily trained in hypnotherapy (but the recipient of a 3-day 
workshop organized in part by one of the authors) I am 
impressed that the acquisition of hypnotherapy as a clinical 
tool requires live supervision. Too much of the technique 


relies on communication and interpersonal understanding to 


be learned solely from a text. The authors stress this point 
well. | | 
Second, a dilemma arises with regard to the broader 
prerequisites for doing this sort of work. Olness and Gardner 
emphasize that a “hypnotherapist first must be a competent 
therapist.” Their clinical descriptions and individualized ther- 
apeutie protocols belie their own in-depth understanding of 
child development and psychodynamic issues. At the same 
time, the care they describe is, for the most part, within the 
context and bounds of pediatric practice. The question, then, 
is whether current standard training in pediatrics provides 
the fundamental knowledge and skills necessary to acquire 
expertise in hypnotherapy. The authors do not address this 
directly, and readers will need to make their own assessment. 
In sum, Hypnosis and Hypnotherapy With Children 

remains a pioneering effort by a pair of gifted and committed 
clinician-researchers. It persuasively presents the case that 
all children possess inrer resources that may be tapped in 
the service of optimizing health and mastery. It is further 
evidence of the indivisibility of the links between mind and 
body, imagination and physiologic response, and play and 
well-being. 

J. LANE TANNER, MD 

Division of Behavioral and 

Developmental Pediatrics 
University of California, San Francisco 
San Francisco, CA 94143-0314 
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The Pregnant Adolescent Prostitute 


Robert W. Deisher, MD; James A. Farrow, MD; Kerry Hope, MSW; Christina Litchfield, RN, BSN 


è The issue of teenage pregnancy Is 


one of paramount concern and has been 
covered extensively in the professional 
literature. Teenage prostitution, as well, 
has drawn attention from medical and so- 
cial science researchers. An Increasing 
number of teenage prostitutes are becom- 
Ing pregnant and delivering infants. These 
young women constitute a high-risk 
group that merits professional investiga- 
tion and requires sensitive clinical ap- 
proaches. We describe the pregnancy and 
early postpartum outcomes of 61 teenage 
prostitutes (age range, 13 to 18 years) in 
Seattie, Wash, during the period from Jan- 
uary 1987 to February 1988. The subjects’ 
environment, prenatal care, drug use, 
contraceptive practices, repeated preg- 
nancies, and risk for sexually transmitted 
diseases (including acquired Immunode- 
ficiency syndrome) are discussed. Two 
case examples are used for illustration. 
(AJDC. 1989;143:1162-1165) 


eenage prostitution is a subject that 
~ has received relatively little atten- 
tion in the professional medical litera- 
ture. Even less attention has been given 
to the fact that many young women be- 
come pregnant in the course of their 
prostitution activities. It is estimated 
that at least 50% of all juvenile prosti- 
tutes have been pregnant at least once." 
Adolescent pregnancy and child bear- 
ing, on the other hand, are subjects on 
which much has been written. Specifi- 
cally, there are studies on the effects of 
sexual abuse on young women,’ preven- 
tion, education,’ long-term outcome for 
adolescent mothers,*’ and contracep- 
tive behavior” that emphasize the seri- 
ousness of the problem in contemporary 
society. 
Existing literature on teenage prosti- 
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tution has focused on runaways and 
street life,” victimization,” legal consi- 
derations,°""”” and attempts at reha- 
bilitation.” In 1980, Weisberg’ acknowl- 
edged that many adolescent prostitutes 
become pregnant. However, there is al- 
most no reported data availab.e on preg- 
nant teenage prostitutes or pregnancy 
outcome. 

The problems of teenage prostitu- 
tion, when coupled with che risk of preg- 
nancy and motherhood, are further 
exacerbated by the violent life-style of 
the streets and now by the sisk of ac- 
quired immunodeficiercy syndrome. 
Furthermore, those professionals who 
work with children and adolescents 
must be made aware of the victimization 
of these young people, not ony by their 
families, pimps, and clients, but by a 
society to whom they are almost totally 
invisible, and by whom, if recognized, 
they are held responsikle for their life 
situation. Abuse during childhood is a 
common factor in the lives of young peo- 
ple on the street. The negative sexual 
experience of early abuse often leads to 
a self concept of being sexually “deval- 


ued” and “spoiled,” a “bad girl” who — 


turns tc a delinquent subculture for 
social acceptance, status, and in- 
come, Pras l l 

Given the identiñed riske for child 
bearing at a young maternal age (ie, 
poor nutrition, substance abuse, and 
lack of prenatal care), -t is difficult to 
find a risk group to which skese young 
women do not belong. : 

It is estimated that thre are 1 million 
runaways each year in the United 
States.“ The estimated number of 
adolescent prostitutes in the United 
States is 900 000; roughly two thirds or 
600000 of these prostitutes are fe- 
male,’ A rough estimate of the num- 
ber of young women in Seattle, Wash, 
under 18 years of age who are engaged 
in prostitution is thought to ke between 
400 and 500. This number is probably no 
greater than that which would be found 


in any other eity of comparable size. 

Health and social services, if sought 
at all, are obtained by this populatior 
only for acute or crisis problems in busy 
emergency departments. Often these 
patients are not identified as prostitutes 
because complete medical histories are 
not taken or the appearance of the 
young woman does not fit the health 
professionals image of a prostitute. 
Furthermore, there is a reluctance 
among health professionals to confront 
the reality of teenage prostitution. 
These young women, when they have 
contact with health care providers, 
have been able to pass through the sys- 
tem almost unnoticed. 

The adolescent medicine program at 
the University of Washington, Seattle, 
has provided medical care to street 
youth for the past 15 years through a 
network of free night clinics located 
throughout the downtown area of the 
city. . 

We have frequently encountered 
young women engaged in prostitution 
who present at clinics expressly for the 
purpose of determining pregnancy sta- 


tus. A large proportion are found to be 


pregnant. The study results reported 
herein describe our experience with 61 
of these young women during the course 
of their pregnancies and during the ear- 
ly postpartum period. 

The purpose of the project was to 
gather descriptive information on a 
sample of 61 young women and to facili- 
tate access to appropriate health and 
social services, Two case examples are 
presented with a descriptive summary 
of the characteristics of the young wom- 
en and their pregnancies. 


CASE STUDIES 


Case 1.—Jean was a 17-year-old black 
teenager who was born in the Seattle area. 
She was relinquished by her natural mother, 
who was a drug addict and a prostitute. 
Jean’s natural father was a drug addict. 

Jean was adopted at 3 years of age by a 
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white family. During her 10 years with this 
adoptive family, she was both sexually and 
physically abused. The sexual abuse began at 
5 years of age by her adoptive father. By 11 
years of age, she began running away from 
home regularly. She was then placed in nu- 
merous foster care homes from which she ran 
away. Jean dropped out of formal education 
at the age of 14 years, met her current pimp/ 
drug dealer/boyfriend, and began prostitut- 
ing. She was taken from Seattle to the San 
Francisco Bay area for a number of months to 
“work.” She returned to Seattle, where she 
had a series of pimps/boyfriends. Recently, 
she became reinvolved with her original 
pimp. 

Jean began experimenting with alcohol 
and drugs at 12 years of age and has been a 
regular cocaine and intravenous drug user 
for the past 4 years. She has been pregnant 
four times. Three of these pregnancies ended 
in abortion. The other pregnancy was carried 
to term. 

During the pregnancy, Jean continued to 
use drugs and alcohol supplied by her pimp. 
She also continued to prostitute until late in 
her third trimester. She received no prenatal 
care. She presented in the emergency de- 
partment of the hospital in labor. 

Jean was allowed to take the infant from 
the hospital with no child protective service 
report being filed and no referral to a public 
health nurse. 

Her relationship with her pimp has been 
very violent. This violence, as well as her 
drug addiction, has been used to control and 
intimidate Jean. She has been severely beat- 
en by her pimp and he recently broke her 
jaw, which led to her hospitalization. She 
miscarried at that time. Jean considered fil- 
ing charges, but was afraid for her child be- 
cause child protective services had given 
temporary custody to the pimp’s mother. 

At this point, the young woman has lost 
custody of her child and is considering relin- 
quishing parental rights. She has no stable 
living conditions and is continuing to prosti- 
tute and use intravenous drugs. Recently, 
she became reinvolved with her original 
pimp. 

CASE 2.—Mary was a 16-year-old white 
teenager at the time of this study. She was 
born in the Seattle area to a mother who was 
a dyug addict and alcohol abuser. Mary’s nat- 
ural mother lives in the Seattle area but is not 
allowed any contact with her children. 
Mary's natural father is unknown. Two sis- 
ters, aged 17 and 18 years, live in the Seattle 
area; both are involved in prostitution. One 
sister is pregnant, the other just delivered. 

Mary’s early home life was very chaotic. 
She and her sisters were separated at an 
early age due to sexual abuse in the home by 
her .mother’s customers. The girls were 
placed in foster care with relatives. Mary left 
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foster care at age 11 years and began prosti- 
tuting for drugs and a place to sleep. Mary 
has a history of violent behavior and suicide 
attempts. 

Mary has had numerous pimps and has 
traveled extensively up and down the West 
Coast. She has had the same pimp for the 
past 2 years. Mary became pregnant for the 
first time at age 14 years and received no 
prenatal care during her pregnancy. The 
child was removed from her custody and 


-placed in long-term foster care. She became 


pregnant a second time at age 15 years. 
Again, she received no prenatal care and 
delivered in the back seat of a taxi bringing 
her to the hospital. She prostituted heavily 
for the first 8 months of the pregnancy and 
free-based cocaine up to the time of delivery. 
Child protective services intervened while 
the infant was still in the hospital. 

The child was placed with Mary’s eldest 
sister, who was pregnant at the time. Mary 
attempted to regain custody of her child but 
was mandated to complete drug treatment to 
accomplish this. She failed to complete drug 
treatment and has not followed up on her 
efforts to regain custody. The child is now in 
state foster care. Since losing custody of her 
child, Mary has been moving from place to 
place with her pimp. 


SUBJECTS AND METHODS 


To carry out the study, the Washington 
State Health Department, Bureau of Parent 
and Child Health, provided funding for a 
part-time social worker for case findings, fol- 
low-up, and data collection, as well as a part- 
time public health nurse to provide health 
and outreach services to these pregnant ado- 
lescents. These data were collected in Seattle 
from 1987 through 1988. The study data pre- 
sented here focus primarily on the back- 
ground and status of the young women. 

The 61 subjects in this study were young 
women engaged in prostitution, 13 through 
18 years of age, who were either pregnant or 
had recently delivered. Age and racial distri- 
bution are summarized in Table 1. New cases 
were identified by the project social worker 
in a variety of ways. Thirty-one of the 61 
subjects interviewed between January 1987 
and February 1988 were identified at the 
medical clinic in the King County Juvenile 
Detention Center, Seattle. Many young 
women are arrested for prostitution-related 
activities and are found to be pregnant at the 
time of their admission for health screening. 
The remaining 30 subjects were referred by a 
number of health and social service agencies 
serving street youth in the Seattle area. Due 
to the large number of referral sources, we 
believe that the young women in this study 
are an accurate representation of pregnant 
adolescent prostitutes in the Seattle area. 

The social worker administered an open- 





Table 1.—Age and Race of Subjects 


No. (%) of 
Subjects 
(n=61) 


Variable 


2 (3.3) 
3 (4.9) 
14 (23.0) 
27 (44.3) 
13 (21.3) 
2 (3.3) _ 


1 (1.6) 
1 (1.6) 
6 (9.8) 
24 (39.3) 
27 (44.3) 
2 (3.3) 


East Indian 
Native American 
Black 

White 

Mixed 


ended questionnaire to the project partici- 
pants’ which had been piloted in a university 
teen clinic with young teens whe were preg- 
nant. The questionnaires included discussion 
of family background and social history, sex- 
ual/physical abuse information, pregnancy 
status, health care status, drug use, child- 
bearing history, education history, living ar- 
rangements, contraceptive practices, and 
child protective services involvament. Ex- 
amples of questions included, “Have you 
used drugs or alcohol during this or previous 
pregnancies?” “Have you used drugs or alco- 
hol since delivery?” “Have you ever tried any 
form of birth control?” “If you are pregnant, 
what options for the pregnancy have you 
considered?” 

The public health nurse, who joined the 
project in October 1987, initially contacted 
the young women for a pediatric and obstet- 
ric health needs assessment. Referrals were 
then made for prenatal or postnatal care, the 
Women, Infants and Children nutrition pro- 
gram, drug treatment, and other community 
services. The nurse also continued to follow 
up subjects, provide education and counsel- 
ing, and monitor services. The publie health 
nurse and the social worker met regularly for 
data collection and review, exchange of infor- 
mation, and joint planning of follow-up 
services. 


RESULTS 


A number of shared experiences or 
characteristics were common to the ma- 
jority of subjects. None of the young 
women in the study sample came from 
an intact family. Child protective ser- 
vices had been involved with the major- 
ity of them as younger children. Many of 
the young women had been removed 
from their natural homes and placed in 
foster care. 

Although fewer than half ofthe young 
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Table 2.—-Contraceptive Use and 
Initiation of Prenatal Care ` 


No. (%) of 
Subjects 


Contraceptive Use (n=61) __ 

Intermittent use 28 (45.9) 

__Neveruse 83 (54.3) L.. 

a Prenatal Care (n=34). 0. 
Month initiated 
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3rd 2 (5.9) 
4th 6 (17.6) 
5th 10 (29.4) 
6th 11 (32.4) 






4 (11.8) 
1 (2.9) 






women admitted to having been physi- 
cally or sexually abused as children, 37 
refused to provide any detailed informa- 
tion to the interviewers about this sensi- 
tive subject. Fifteen (25%) of the sub- 
jects had mothers who were or are 
currently involved in prostitution. In 
some cases, the subjects mothers had 
introduced them to prostitution. 

Sixty-seven percent (n=41) of the 
sample had a family history of alcohol 
and other drug abuse. Several subjects 
described having been given aleohol and 
other drugs as children and being sexu- 
ally abused by their mother’s partners 
in the context of parental alcohol and 
other drug abuse. Sixty-five percent 
(n= 40) of the young women in this sam- 
ple had a known history of serious alco- 
hol and other drug abuse. The entire 
spectrum of drug use has been reported 
by young women involved in the prosti- 
tution/street life-style. Other research- 
ers have described a drug use rate 
among this population of 66% (n=10), 
which is consistent with that reported 
by our sample. ®™? 

A lack of adequate education was 
common. Ninety percent (n= 55) of the 
young women in the study were not in 
school at the time these data were col- 
lected. Of the 10% (n=6) who were in 
school, 3 were in alternative school pro- 
grams and 3 were in general equivalen- 
cy diploma programs. Due to the lack of 
sufficient education, emotional support, 
job skills, and social skills and the chaot- 
ic life-style, a hopelessness often per- 
vades these young women’s lives. For- 
ty-one percent (n=25) of the subjects 
reported seriously considering or hav- 
ing attempted suicide within the past 12 
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months. Pregnancy appears to make 
them mcre vulnerable tc depression and 
to manipulation by pimps and others on 
the street. 

These young women came from var- 
ied sociseconomic and cultural back- 
grounds. Whites and blacks accounted 
for the :argest percentage of subjects 
(Table 1). Living conditions for this 
group o? young women varied widely. 
Some had somewhat stable living condi- 
tions. Others moved fraquently, if not 
daily. Living situations at the time of 
the study are summarized below: 


No. (%) of 

Living Situation Subjects 
Pimp/boyfriend/ 

husband 19 (31.1) 
Mother/other 

relazive 18 (29.5) 
Social services/ 

detention 9 (14.8) 
Female friends 6 (9.8) 
Street 2 (8.3) 
Not known 7 (11.5) 


The young women in the study ac- 
knowledged that most of their pregnan- 
cies were unplanned. Moreover, they 
stated that they did not want to become 
pregnant again. Despite this, when 
asked if they were curr2ntly using con- 


traceptives, most admitted that they 


were not using them or used them only 
sporadically (Table 2). Condoms were 
not used consistently, in part due to 
their unavailability at the time, the cost, 
or their customers’ willingness to pay 
more if they would forego condom use. 
Severty-nine percent (n=48) of the 
young women reported having no in- 
volvement with the father cf their child, 
and some were not sure of the father’s 
identity. Thus, they expect and receive 
no financial or emotional support from 
him. Th2 general lack of health care and 
specifically the lack of prenatal care is 
another common problem for these 
young women. On average, subjects in 
this study who received any prenatal 
care initiated that care at the end of the 
second trimester and made two prena- 
tal appointments. At tre conclusion of 
the study period, 38 (67%) of the 55 
infants born to the study participants 
had been referred to child protective 
services. Most referrals were made pre- 
natally or at the time of delivery by 
medical or mental health personnel. 
Forty (66%) of the 61 young women in 
the study had current involvement with 


child protective services. The numbe 
of births to the young women who deliv 
ered is summarized below: 


No. of Children No. (%) of 
(n=42) Subjects 
1 32 (76.2) 
2 8 (19.0) 
3 1 (2.4) 
4 1 (2.4) 


At the time of the study, 18 (29.5%) o 
the young women were pregnant, 4i 
(68.9%) had delivered, and 1 had died. / 
total of 55 infants were delivered and « 
infants (7.8%) died. 


COMMENT 


The teenage prostitutes in this stud: 
had many problems, as demonstratec 
by the results of this study, and illus 
trated by the case examples. The ado 
lescents presented were typical in that 
once pregnant, a few would request ai 
abortion, but the majority continuec 
with the pregnancy. Relinquishmen 
was almost totally rejected by th 
group; many, in fact, were glad to bi 
pregnant, and felt that this would mak 
their lives better. Despite wishing ti 
keep their infants, most of the youn; 
women had no child care skills or an: 
realistic idea of where they would live o1 
how they would support their child. As: 
result, they received late or no prenata 
care, lived in unhealthy environments 
and were erratic contraceptive users. 

Teenage prostitutes present a chal 
lenge to social service and medical per 
sonnel alike. Their lack of trust of adult: 
and authority figures often interfere: 
with the establishment of a helping rela 
tionship. The teenagers’ suspicion o 
adult motives, their transient and ofte 
violent life-style, their dependence o1 
drugs, and their need to drop out o 
sight, often due to life-threatening cir 
cumstances, further their isolation anc 
mistrust. Access to these teenagers by 
helping professionals is often barred by 
the controlling adult figure in their life 
This person may be a pimp, an abusive 
boyfriend, or a relative, as was the case 
with the majority of our subjects. 

When the element of prostitution i: 
added to teenage pregnancy, a numbe! 
of new factors must be considered ir 
offering services. Some of the impor 
tant areas to be addressed are sexua 
abuse, drug dependence, malnutrition 
violence of a street-based life-style, sex: 
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ually transmitted disease, (including ac- 
quired immunodeficiency syndrome), 
and the stress of the life-style combined 
with a lack of coping and social skills. 
Danger to the unborn or recently deliv- 
ered child is ever present. 

There was an 8% perinatal mortality 
rate among infants born to our study 
population. These infants face being 
born addicted to drugs, testing positive 
for human immunodeficiency virus 
(HIV), with birth defects or other con- 
genital anomalies and prematurity and 
low birth weight. Infants living with 
their teenage mothers often face ne- 
glect and abuse at the hands of their 
parent or their mother’s pimp or boy- 
friend. Despite the fact that many ofthe 
infants in our sample were removed 
from their mother’s custody, they were 
frequently placed with the girl’s moth- 
er, in whose home the girl may still be 
living while prostituting. When the 
child is not removed from the mother’s 
custody, we have found that having an 
infant does not promote stability in her 
life. These young women usually contin- 
ue with prostitution, drug involvement, 
and a destructive life-style. Many re- 
turn to the streets within days of 
delivery. 

Research indicates that young delin- 
quent prostitutes exhibit considerable 
igrorance about sexuality, contracep- 
tion, and sexually transmitted diseases 
(ID Tanabe and JA Farrow, unpub- 
lished data, 1989). Pregnancy seems to 
have little reality for them. Whether 
they are traumatized by their early ex- 


periences, involved with alcohol and- 
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other drugs, or just developmentally 
immature, those seen in our clinies often 
do not come to terms with their preg- 
nancy until the time of delivery. This 
disassociation with their condition ap- 
pears to relate to the fact that they are 
often forced to continue in prostitution 
throughout their entire pregnancy. 
Furthermore, they are often totally un- 
prepared to cope with the added respon- 
sibilities that a pregnancy imposes, 

This population and their unborn in- 
fants are at an extremely high risk for 
HIV infection. Rosenberg and Weiner“ 
believe that adult prostitutes are not at 
high risk for acquired immunodeficien- 
cy syndrome due to their sexual activi- 
ties. The young women in our study 
would appear to be at high risk. The 
prevalence of intravenous drug use 
among them and their partners as well 
as the large number of sexual partners 
(as many as 120 per month) make them 
vulnerable to HIV infection. Testing for 
HIV is not being requested by many in 
this population and the HIV status of 
our study population is currently un- 
known. No actual cases of acquired im- 
munodeficiency syndrome in Seattle 
have been diagnosed among juvenile fe- 
male prostitutes. As of this time, HIV 
positivity among adult female prosti- 
tutes in the King County Jail is 2% 
(Hunter Handsfield Office, Harborview 
Medical Center, Seattle). 

Provision of preventive health care 
and social services to this population is 
especially difficult. Community-based, 
case-management approaches are indi- 
cated. Health services must be offered 
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in a manner that builds trust and elimi- 
nates access barriers. Health screening 
and patient education are best provided 
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Adolescent Contraceptive Use and Parental Notification 


Efstratios Demetriou, MD, MPH, David W. Kaplan, MD, MPH 


e Little research exists regarding the 
relationship between family communica- 
tion and the sexual behavior and contra- 
ceptive use of adolescent females. A self- 
administered questionnaire was used to 
survey 196 adolescent females regarding 
communication with their parents about 
sexual issues and their reaction to pro- 
posed parental notification of the dis- 
pensing of prescription contraception. 
Parents of 80% of the subjects who were 
sexually experienced were aware of this 
activity. Parents of 80% of those subjects 
who had used contraception were aware 
of this use; 59% of these subjects in- 
formed their parents before their family 
planning visit. The majority of female ado- 
lescents (57%) were unwilling to commu- 
nicate with their parents about sexual is- 
sues; 64% felt they should be able to 
receive prescription contraception with- 
out parental knowledge. Communication 
regarding sexual issues was related to 
lifetime contraceptive use. Eighteen per- 
cent of the sexually experienced subjects 
wouid not allow their parents to be notified 
of their family planning visit; 86% would 
use less effective contraception if family 
planning services were not sought. Our 
findings suggest that a parental notifica- 
tion policy will not compel all adolescents 
to inform parents about their contracep- 
tive use; most adolescents will resort to 
less effective contraceptive methods. 

(AJDC. 1989;143:1166-1172) 


ince the early 1970s, a dramatic in- 
crease in premarital intercourse 
among adolescents has occurred. One 
national survey found that in 1979, 46% 


of all 15- to 19-year-old females who had 
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never been married were sex ally expe- 
rienced, compared with 28% in 1971.’ 
The risk of premarital pregnancy has 
similarly risen. In 1984, ther2 were just 
over 1 million pregnancies and 470 000 
livebirths to women younger than 20 
years. Although some 367000 un- 
planned pregnancies are stopped annu- 
ally by federally funded fami-y planning 
services, many more could be pre- 
vented if adolescents consistently used 
contraception. 

Adolescents may use cor:traception 
less effectively when parents are un- 
aware taey are having sexual relations 
and would disapprove if they knew.*° 
Several studies suggest that communi- 
cation between mothers and their 
daughters regarding contraception is 
related to more effective contraceptive 
practice by the adolescent.™ 

Several states have considz2red or en- 
acted statutes and one federal agency 
has attempted to implement regulations 
in recent years requiring parental noti- 
fication by agencies that provide pre- 
scription contraceptives to unemanci- 
pated adolescents. The ensuing debates 
highlighted the fact that litt.e research 
exists regarding the relationship be- 
tween family communication and ado- 
lescent use of contraceptiv2 services. 
One study indicated that 23% of all fe- 
males younger than 18 years enrolled in 
a family planning clinic would stop com- 
ing and use less effective contraception 
if such a rule were implemented.’ An- 
other study found that 43% of teenage 
girls attending a family planning clinic 
for the first time cited fear of parental 
notification as a major reason for their 
delay in seeking services.” 

We utilized a self-adminiszered ques- 
tionnaire to survey a group of adoles- 
cent females presenting to a xeneral ad- 
olescenz medicine clinic regarding their 
communication with their parents about 
sexual issues and their reaction to the 


proposed parental notification of the 
dispensing of prescription contracep- 
tion. 


PATIENTS AND METHODS 


Unmarried nulliparous female patients 1i 
to 18 years of age who attended the Adoles 
cent Clinic of Oklahoma Children’s Memoria 
Hospital, Oklahoma City, for health care 
from February 1988 to December 1983 were 
eligible to participate in the study. The clini 
provides primary care to indigent teenager: 
18 to 21 years of age from the Oklahoma Cit} 
area and offers care to physician- and self 
referred patients from throughout the state 
A preliminary version of the data collectior 
instrument was piloted with 15 subjects. The 
instrument was reviewed by two experts ir 
adolescent health care for content and wa: 
reviewed by a public health expert experi. 
enced in questionnaire design for item con 
struction. No external checks were made re 
garding the validity of the subjects 
responses. Test-retest reliability was not as: 
sessed. A convenience sample of 196 subjects 
was included in the study; 1 patient declinec 
to participate. Written informed consent was 
obtained; confidentiality was assured. This 
study was approved by the Institutional Re- 
view Board of the University of Oklahom: 
Health Sciences Center, Oklahoma City. 

A. self-administered, printed question: 
naire was used for data collection. Reading 
ability was assessed using a paragraph at ¢ 
sixth-grade level of difficulty. One investiga 
tor (E.D.) reviewed the responses with eacl 
participant. Demographic information re 
quested included age, ethnicity, religion 
parent with whom subject resided, family 
income, parents’ educational level and occu 
pation, city or town of residence, presen 
school attendance, grade appropriateness 
for age (based on Bureau of the Census erite- 
ria), highest grade completed, grade-point 
average, and reason for the clinic visit. The 
following sexuality-related information was 
collected: past and present sexual activity. 
age at first sexual experience, parents 
awareness of sexual activity, past and pre 
sent contraceptive use, age at first contra: 
ceptive use, duration of current contracep: 
tive use, parents’ awareness of contraceptive 
use, and the reason contraceptives were nol 
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being used, Each subject was also asked to 
comment on the following: ability to commu- 
nicate with parents regarding sexuality-re- 
lated issues, whether teenagers should be 
able to receive prescription contraception 
without parental notification, course of ac- 
tion if parental notification were required to 
receive these services, and the course of ac- 
tion if services that provided contraceptives 
were not sought. A Hollingshead Two-Fac- 
tor Index of Social Position was calculated for 
each subject. This index, based on parents’ 
occupation and educational level, ranged 
from 1, representing the highest social posi- 
tion, to 5. 

Mean and range, or mean+1 SD if the 
var.able were normally distributed, were 
used as measurements of central tendency. 
Univariate analysis utilizing the x“ and Stu- 
dent’s t test identified independent variables 
related to the dependent variable of interest. 
Because two groups were compared for mul- 
tiple independent variables, relationships 
with a P<,01 were considered significant to 
reduce type I error. Univariate relationships 
between independent and dependent vari- 
ables with a P<.10 are shown in Tables 1 
through 6. These independent variables 
were used to perform a multiple logistic re- 
gression analysis. This analysis incorporates 
intercorrelations among independent vari- 
ables and selects those variables that best 
predict the outcome variable. This regres- 
sion model is more appropriate for use with 
dichotomous dependent variables than ordi- 
nary least-squares regression. A P=.05 was 
considered significant. The regression coeffi- 
cient B and the P value are shown for each 
significant independent variable. Software 
was used to perform the data analysis. 


RESULTS 


Demographic characteristics are giv- 
en in Table 7. Subjects were a mean of 
16.0+1.1 years of age, mainly white 
(57%), Protestant fundamentalist 
(81%), and of lower socioeconomic sta- 
tus (56%). Sexuality-related character- 
istics are given in Table 8. Sixty-five 
perzent were sexually experienced; and 
53% were sexually active (defined as 
sexual activity within the preceding 2 
months). Of those who were currently 
sexually active, 48% were using effec- 
tive contraception (oral contraceptives, 
foam, or condoms). The following rea- 
sons were given by the 55 subjects who 
were not using effective contraception: 
didn’t get around to it, 20%; concerned 
about side effects, 16%; may be or wants 
to ke pregnant, 13%; worried parents 
would find out, 11%; didn’t know where 
to go, 11%; inconvenient to use, 9%; 
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Table 4.—Comparison of Sexually Experienced vs Inexperienced Subjects 


Sexually Experienced, 
. No. (%) 


Se SO 


Characteristics 
Subjects 
Age, y (mean +1 SD) 


Ethnicity 
W 


B 
Other 


Resides with 
Both parents 


Other 


Income per year 
>$20 000 


<$20 000 


Yes* 
128 (65) 


16.32 1.0 


65 (51) 
52 (41) 
11 (9) 


61 (48) 
67 (52) 


37 (30) 
88 (70) 


No 
68 (35) 
15.5210 


47 (69) 
17 (25) 
4 (6) 


46 (68) 
22 (32) 


27 (42) 
38 (58) 


Hollingshead Index of 
Social Position, 
mean (range) 


Residence 
Oklahoma City proper 


Suburban or rural 


Dropped out of school 
No 


Yes 


Highest grade completed, 
mean (range) 

Grade-point average 
3.1-4.0 


=3.0 


Receive prescription. 
contraception without 
parental knowledge? 

Yes 


No 


If family planning services 
were not sought, subjects would 
Not have intercourse 


Use barrier methods 


Have unprotected 
intercourse 


*Percentage may not total 100 because of rounding. 


didn’t feel contraception was needed, 
9%; couldn’t afford contraception, 4%; 
boyfriend objected to contraceptive 
use, 2%; and no reason given, 6%. 

At least one parent of 80% of those 
teenagers who had used contraceptives 
was aware of their use. The majority 
(59%) of teenagers informed their par- 
ents before their first family planning 
visit; 832% reported a parent had accom- 
panied them. The following reasons 
were given by the 15 responding sub- 
jects who had not informed their par- 
ents: afraid their parents would be an- 
gry, 47%; none of their parents’ 
business, 20%; they had just started us- 


(1-5) 3.2 (1-5) 


(65) 34 (50) 
(35) 34 (50) 


(87) 67 (99) 
(13) 1 (1) 


(7-12) 8.6 (5-12) 


(34) 37 (55) 
(66) 30 (45) 


33 (49) 
34 (51) 


39 (57) 
28 (41) 


1 (1) 





ing birth control, 18%; no reason, 18%; 
and hadn’t thought about it, 7%. 

A minority of teenagers (438%) felt 
they were able to communicate with 
their parents regarding sexual issues; 
almost two thirds felt they should be 
able to receive prescription contracep- 
tion without parental knowledge. 
Twenty percent of all respondents and 
18% of the sexually experienced sub- 
jects would not allow their parents to be 
notified and would not seek family plan- 
ning services if parental notification 
were mandatory. Eighty-seven percent 
of those who would not allow their par- 
ents to be notified would remain sexual- 
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Table 2.—Comparison of Sexually Experienced Subjects Who Had Used Prescription 
Contraceptives vs Those Who Had Not 


Used Prescription 
Contraceptives, 


No. (%) 


Characteristics 
Subjects: 71 (55) 57 (45) 
Age, y (mean+1 SD) 16.6+0.9 16.1411 
Dropped out of school 
l Yes 14 (20) 3 (5) 
No 57 (80) 54 (95) 


Age at first sexual 
experience, y 
{mean +1 SD) 14.5+1,6 15.0+1.3 


Parents’ awareness of 
sexual activity 
Yes 56 (79) 33 (58) 
No or not sure 15 (21) 24 (42) 
Willingness to communicate 
with parents about sexual 
issues 
Yes 39 (55) 15 (26) 
No 32 (45) 42 (74) 
Received prescription 
contraception without 
parental knowledge? 
Yes 46 (65) 45 (79) 


No 25 (35) 12 (21) 





ly active—56% said they would use bar- Index (8=.39, P=.05), and willingness 
rier contraceptives and 31% said they to abstain from intercourse if family 
would have unprotected intercourse. planning services were not sought 
Almost three fourths of all the respon- (B=-—1.97, P=.0002) (°=60.11, 
dents said they would remain sexually df=10, and P<.0001 for the entire 
active even if they did not seek family model). 
planning services. " Responses of sexually experienced 
Subjects were divided into two subjects were examined aecording to 
groups for further analysis based on whether these subjects had ever used 
previous sexual experience. Demo- prescriotion contraceptives (Table 2). 
graphic factors that correlated with Contraceptive users had parents who 
sexual experience are shown in Table 1. were aware of their sexual activity and 
Religious background and ability to were willing to communicate with their 
communicate with parents about sexual parents regarding sexual issues. Race, 
issues were not related to sexual experi- religion, socioeconomic status, school 
ence. Sexually experienced ‘subjects achievement, and age at first inter- 
were more likely to feel they should be course were unrelated to contraceptive 
able to receive prescription contracep- use. Only age (B= 1.00, P=.0005), age 
tives without parental knowledge and of first. sexual experience (B= —.65, 
were less likely to refrain from sexual P=.002), and parents’ awareness of 
activity should they not seek family sexual activity (B =.70, P=.03) were 
planning services. The association be- predictive of prescription contraceptive 
tween sexual experience and demo- use by logistic regression (y*=32.43, 
graphic and sexuality-related charac- df=6, and P<.0001 for the entire 
teristics was further evaluated using model). 
logistic regression analysis, The charac- The willingness of subjects to commu- 
teristics significantly related to sexual nicate with parents regarding sexual is- 
experience were age (8=.48, P=.02), sues was identified as an important out- 
whether the subject was a school drop- come (Table 3). Those who were able to 
out (B =2.30, P=.05), the Hollingshead communicate were more likely to use 
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prescription contraceptives and hav 
parents who were aware of their sexu: 
activity and contraceptive use. Th 
group also demonstrated a trend tc 
ward the belief that parents should b 
informed of their visit to a family plar 
ning facility before its occurrenc 
(P=.08). Age, religion, socioeconom! 
status, sexual activity, age at first inter 
course, age at first contraceptive use, o 
interval since first contraceptive us 
were not related to communicatior 
Multivariate analysis revealed that onl 
the belief that adolescents should b 
able to receive contraception withou 
parental knowledge (B=~-—1.02 
P= .01) and a willingness to notify par 
ents to receive prescription contracer 
tives (B=1.64, P=.005) were relate 
to a willingness to communicat 
(y° = 48,12, df=10, and P<.0001 for th 
entire model). 

The second important outcome var. 
able was whether adolescents felt the 
should be able to receive prescriptio 
contraceptives without parental know. 
edge (Table 4). Those who answere 
affirmatively were more likely to b 
sexually experienced, were less willin 
to communicate with parents regardin, 
sexual issues, and would not allow par 
ents to be notified of their family plar 
ning visit. Logistic regression indicate 
that only a willingness to communicat 
with parents regarding sexual issue 
(B= —.80, P=.05), to allow parents t 
be notified of the family planning visi 
(B= —3.24, P=.008), and to abstai 
from intercourse if prescription contra 
ceptives were unavailable (B= — 2.38 
P= .0001) were related to the outcom 
measurement of interest (y°=71.18 
df=8, and P<,0001 for the entir 
model). 

The willingness of teenagers to in 
form their parents of their family plan 
ning visit was another important out 
come measurement (Table 5). Thos 
who would do so were more likely to liv 
in Oklahoma City proper, were willin; 
to communicate with parents about sex 
ual issues, and were less likely to desir 
prescription contraception without pa 
rental knowledge. Logistic regressio: 
analysis indicated that only a willing 
ness to communicate with parents abou 
sexual issues (8 = 1.79, P=.008) and 
desire to receive prescription contra 


ceptives without parental knowledg 
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Table 4.—Should Teenagers Be Able to Receive Prescription 
Contraception .Without Parental Knowledge? 


Table 3.—Willingness to Communicate With Parents 
. Regarding Sexual Issues ` 


No. (%) 


Characteristics 
Subjects 
Ethnicity 
W 
B 
Other 


Dropped out of school 
Yes 


No 


Parents aware of 
sexual activity 
Yes 


No or not sure 


Current use of prescription 
contraception 
Yes 


No 


Lifetime use of prescription 
contraception 
Yes 


No 


Parents aware of 
contraceptive use 
Yes 


No or not sure 


Received prescription contraception 
without parental knowledge? 
Yes 


No 


if parental notification were 
required for prescription 
contraceptives, subjects would 
Allow clinic to notify parents 


Notify parents herself 
Not allow parents to be notified 


ff family planning services were 
not sought, subjects would 
Not have intercourse 


Use barrier methods 
Have unprotected intercourse 


*Fercentage may not total 100 because of rounding. 


85 (43) 


50 (59) 
24 (28) 
11 (13) 


12 (14) 
73 (86) 


43 (80) 
11 (20) 


23 (43) 
31 (57) 


39 (72) 
15 (28) 


40 (93) 
3 (7) 


38 (45) 
46 (55) 


22 (26) 
59 (69) 
4 (5), 


31 (36) 
40 (47) 
44 (16) 


111 (57) 


62 (56) 
45 (41) 
4 (4) 


6 (5) 
105 (95) 


46 (62) 
28 (38) 


20 (27) 
54 (73) 


32 (43) 
42 (57) 


29 (63) 
17 (37) 


86 (77) 
25 (23) 


25 (23) 
51 (46) 
35 (32) 


22 (20) 
68 (61) 
21 (19) 


.0001 





Characteristics 
Subjects 
Age, y (mean+1 SD) 


Highest grade completed, 
mean (range) 


Sexually experienced 
Yes 


No 


Current use of prescription 
contraception 
Yes 


No 
Lifetime use of prescription 
contraception 
Yes 
No 
Interval (y) since first 


contraceptive use, mean 
(range) 


Parents aware of birth 
control use 
Yes 


No or not sure 


Willingness to communicate 
with parents about sexua 
issues 

Yes 


No 


If parental notification were 
required for prescription 
contraceptives, subjects 
would 

Allow clinic to notify 
parents 


Notify parents herself 


Not allow parents to be 
notitied 


if family planning services 
were not sought, subjecte 
would 
Not have intercourse 


Use barrier methods 


Have unprotected 
intercourse 


124 (64) 
16.141.1 


9.4 (6-12) 


91 (73) 
33 (27) 


25 (27) 
66 (73) 


46 (51) 
45 (49) 


1.2 (0.1-3.3) 


44 (72) 
17 (28) 


38 (31) 
86 (69) 


29 (23) 
57 (46) 


38 (31) 


13 (10) 
82 (66) 


29 (23) 


71 (36) 
15.9+1.2 


9.0 (5-12) 
37 (52) 


34 (48) 


18 (49) 
19 (51) 


25 (68) 
12 (32) 


0.8 (0.1-2.0) 


25 (89) 
3 (11) 


46 (65) 
25 (35) 


18 (25) 
52 (73) 


1 (1) 


39 (55) 
26 (37) 


6 (8) 





(B= —2.86, P=.007) were related to 
the outcome variable (y’ = 40.82, df=7, 
and P<.0001 for the entire model). 
Finally, adolescents who indicated 
they would have unprotected inter- 
course if family planning services were 
unavailable were contrasted with those 
whe would use barrier methods or 
would abstain from sexual relations (Ta- 
ble 6). Logistic regression indicated 
that only sexual experience (B =38.38, 
P=.002) and a willingness to allow par- 
ents to be notified of the family planning 
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*Percentage may not total 103 because of rounding. 


visit (B= — 1.20, P=.02) were signifi- 
cantly related to the outcome variable 
(x’ =384.78, df=7, and P<.0001 for the 
entire model). 


COMMENT 


Results from our study suggest that 
the majority of adolescent females who 
use our clinie would continue to attend if 
parental notification were required to 
receive family planning services. How- 
ever, 18% of sexually experienced ado- 
lescents would not allow their parents to 


be notified and would not come to the 
clinic under these circumstances; most 
pat ents would remain sexually active 
and would use less effective methods of 
consraception or none. The majority of 
sexually inexperienced subjects indi- 
eated they would abstain from inter- 
coucse; this finding reflects their inex- 
per ence with sexual issues and raises 
the question whether a parental notifi- 
eatbn policy might influenc2 adoles- 
cenzs to delay sexual activity. 

Parental knowledge of ther daugh- 
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Table 5.—Willingness to Inform Parents About Visit to a Family Planning Facility 





Characteristics 
Subjects 


City or town of residence 
Oklahoma City proper 


Other 


Appropriate grade for age 
Yes 


No 


Parents aware of birth control use 
Yes 


No or not sure 


Willingness to communicate with 
parents about sexual issues 
Yes 


No 


Received prescription contraception without 
parental knowledge? 
Yes 


No 


lf family planning services were 
not sought, subjects would 
Not have intercourse 


Use barrier methods 
Have unprotected intercourse 


*Percentage may not total 100 because of rounding. 


Tabie 6.— intended Action if Family Planning Services Are Not Sought - 


No. (%) 


157 (89) 


100 (64) 
57 (38) 


112 (71) 
45 (29) 


60 (81) 
14 (19) 


81 (52) 
76 (48) 


86 (55) 
70 (45) 


48 (21) 
86 (£5) 
23 (15) 


No. (%) 


39 (20) 


17 (44) 
22 (56) 


34 (87) 
5 (13) 


9 (60) 
6 (40) 


4 (10) 
35 (90) 


38 (97) 
1 (3) 


5 (13) 
22 (56) 
12 (31) 





Table 7.— Demographic 
Characteristics of Study Participants 
(N= 196) 


Characteristics 


Age, y (mean + 1 SD) 
Ethnicity 
W 57 
B 35 
Other 
Religion 
Protestant fundamentalist 
Catholic 
Protestant nonfundamentalist 
Other 
Income per year 
<$10,000 27 
$10,000-$19,999 39 
$20,000-$39,999 28 
=$40,000 5 
Hollingshead index of Social 
Position, mean (range) 
Resides with 
Both parents 
One parent 
Other relatives or guardians 
Residence 
Oklahoma City proper 
Suburban or rural 
Dropped out of school 
Highest grade completed, 
mean (range) 9.3 (5-12) 
Appropriate grade for age 75 
Grade-point average 
3.1-4.0 42 
2.1-3.0 51 
=2.0 7 
Reason for clinic visit 
Family planning 18 
Pregnancy testing 10 
Other (routine physical, 
illness, or follow-up) 72 


16.0+1.1 


3.5 (1-5) 





Use Barrier * z 
Have Method or Percentage may not total 100 because of round 


Unprotected Abstain From mg. 
Characteristics intercourse intercourse 


Subjects 35 (18) 161 (62) 
16.5+11 15.9+1.1 


ters sexual activity and contraceptive 
Age, y (mean + t SD) 


Religion 
Protestant fundamentalist 


Other 


Dropped out of school 
Yes 
No 


Highest grade completed, 
mean (range) 


Sexually experienced 
Yes 


No 


Ever used effective contraception 
Yes 


No 


Received prescription contraception without 
parental knowledge? 
Yes 


No 


if parental notification were 
required for prescription 
contraceptives, subjects would 
Allow clinic to notify parents 


Notify parents herself 
Not allow parents to be notified 
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23 (68) 
11 (32) 


7 (20) 
28 (80) 


9.7 (7-12) 


34 (87) 
1 (3) 


19 (56 
15 (44° 


29 (83: 
6 (17% 


7 (20) 
16 (46) 
12 (34) 


132 (84) 
26 (16) 


11 (7) 
150 (93) 


9.2 (5-12) 


94 (61) 
61 (39) 


70 (74) 
24 (26) 


95 (59) 
65 (41) 


40 (25) 
94 (58) 
27 (17) 





use was high among our study popula- 
tion. This was surprising, given the con- 
servative values of the southwestern 
United States. Most parents found out 
about their daughters contraceptive 
use directly from them. The majority of 
teenagers were able to inform their par- 
ents of their contraceptive needs before 
the family planning visit. 

The majority of our patients felt they 
were unable to communicate with their 
parents regarding sexual issues, and al- 
most two thirds of our patients felt they 
should be able to receive prescription 
contraception without parental knowl- 
edge. The interval since first contracep- 
tive use and the duration of current con- 
traceptive method use were no longer 
for those who were able to communicate 
with parents, suggesting communica- 
tion does not improve once teenagers 
begin to use contraception. A larger 
percentage of those subjects who were 
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able to communicate with their parents 
informed them about their visit to a fam- 
iy planning facility before its occur- 
rence, suggesting that preexisting com- 
munication may facilitate the initiation 
of contraceptive use. 

Subjects from Oklahoma City were 
more willing to inform parents of their 
family planning visit than those from 
surrounding suburban areas. These less 
affluent adolescents use the Adolescent 
Clinie for primary care and may be less 
secretive with parents regarding sexual 
issues than adolescents from more afflu- 
ent suburbs, who often come to the chn- 
ic for confidential family planning 
services, 

Our results are similar to those re- 
ported by Torres et al,’ who found that 
23% of teenaged girls attending a family 
planning clinic would stop doing so if 
parental notification were required. 
Twenty percent of our entire study 
group and 18% of our sexually experi- 
enced subjects would not attend. Torres 
et al’ found that only 9% of those who 
weuld stop attending would abstain 
from intercourse and 27% would have 
unprotected sexual relations. Of our 
subjects who would not allow their par- 
ents to be notified, only 18% would ab- 
stain from intercourse and 31% would 
have unprotected intercourse. 

Previous studies indicate that 54% to 
67% of parents were aware of their ado- 
lescent daughters’ family planning vis- 
its.*" We found that a higher percent- 
age of parents (80%) were aware of their 
daughters’ contraceptive use. Fursten- 
berg et al” reported that 56% of mothers 
found out about their daughters’ contra- 
ceptive use before or at about the time 
of the first family planning visit; this is 
similar to our finding of 59%. 

The study of Furstenberg et al” also 
found that those who informed their 
parents about their contraceptive use 
early on did not communicate more ef- 
feccively about sexual issues. This 
contrasts with our data, which demon- 
strated a trend toward such a relation- 
shiv. Furstenberg et al" reported that 
39% of the adolescents attending a fam- 
ily planning clinic were able to commu- 
nicate with their parents regarding sex- 
ual issues; we found 43% of our 
relatively unselected subjects could do 
so. We had expected better communica- 
tion since it is those adolescents who 
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Characteristics 


Sexual behaviors 
Sexually experienced 


Currently sexually active 


Age of first sexual experience, y 
{mean+1 SD) 


Parents aware of sexual 
activity (N = 128) y 


Contraceptive behaviors of sexualiy experienced 
subjects (N = 128) 
Age {y} at first use of contraception, 
mean (range) 


Interval (y) since first contracsptive use, 
mean {range} 


Lifetime use of contraception 
Oral contraceptives 


Condoms on 
Withdrawal 
Foam 
Rhythm 
Foam and condoms 
Lifetime use of effective contraception 


Method of contraception used by currently 
sexually active subjects (N = 104) 
Oral contraceptives 


Condoms 

Foam 

Foam and condoms 
Withdrawal 

Rhythm 

Nothing 


Duration (mo) of current method use, 
mean (range) 


Parents’ awareness of contraceptive 
use {N = 86) 

How did parents find out (N = 66) 
Subject told parents prior to clinic visit 
Subject told parents after clinic visit 
Parents found out from someone else 


Attitudes 
Willing to communicate with parents 
about sexual issues 


Teenagers should be able to receive 
prescription contraception without 
parental knowledge 


Intended course of action of subjects if parental 
notification were required to receive 
prescription contraception 

Notify parents herself 


Allow clinic to notify parents 
Not allow parents to be notified 


Intended course of action of subjects if patient 
decided not to seek family planning 
Services 

Not have intercourse 


Use barrier methods 


Unprotected intercourse 


*Percentage may not total 100 because of rounding. 


Table 8.—Sexuality Related Characteristics of Study Participants (N= 196) 


14.7+1.5 


70 


15.4 (13.5-17.3) 


1.1 (0.8-3.3) 


56 
21 


70 


8.4 (0-39) 


80 


59 
33 
8 





95% Confidence 


interval 


58-72 
46-60 


14.4-15.0 


62-78 


15.2-15.6 


0.9-1.3 


47-56 

14-28 
2-10 
1-7 
1-7 
0-4 

62-78 


26-44 
3-15 
0-5 
0-5 
0-5 
0-3 

40-60 


6.1-10.7 


72-88 


47-71 
22-44 
1-15 


36-50 


56-71 


49-63 
18-30 
14-26 


21-33 
48-62 
13-23 
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desire confidential services that most 
often use family planning clinies. Final- 
ly, these investigators showed that 
black teenagers reported better com- 
munication than white teenagers.” 
. However, we found that blacks were 
least likely to communicate with par- 
ents about sexual issues. 

Our findings of a positive association 
between parent-daughter communica- 
tion and use of effective contraception 
are similar to other published results.” 
A more recent study failed to demon- 
strate a relationship between continu- 
ous contraceptive use and effective 
communication.” Additional studies are 
necessary to delineate further the de- 
terminants of parent-daughter commu- 
nication regarding sexual issues and to 
identify better the relationship between 
communication patterns and the com- 
mencement and continuation of effec- 
tive contraception by teenagers. 

An important limitation of our study 
is that parents were not interviewed 
regarding communication with their 
daughters about sexual issues or their 
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knowledge of their daughters’ sexual 
behaviors, The perceptions of adoles- 
cents regarding these issues may differ 
considerably from those cf their par- 
ents. Additionally, our findings are spe- 
cific to a group of largely inner-city 
youth from a southwestern city and may 
not be generalizable to adolescents re- 
siding m other parts of the United 
States. 

Our findings have significant implica- 
tions regarding state and federal efforts 
to impose parental notificazion require- 
ments on minors seeking contraceptive 
services. Alhough these findings sug- 
gest that parent-adolescent communi- 
cation regarding sexual issues may 
facilitate the use of effective contracep- 


tion, such communication seems to pre- 


date the visit to a family planning facili- 
ty and probably cannot be created by 
legislative or regulatory means. A pa- 
rental notification policy will not obli- 
gate all adolescents to inform their par- 
ents about their contraceptive use or 
stop them from having sexual relations. 
The end result may well be an increase 
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in the use of less effective contraception 
and unintended pregnancy. Parental in- 
volvement should be encouraged by 
family planning agencies where appro- 
priate. Research suggests that clinics 
that encourage, rather than require, 
teenagers to inform their parents of 
their attendance have a significantly 
higher level of parental involvement.” 
We found that most parents were 
aware of their adolescent daughters’ 
sexual activity and contraceptive use. 
Communication between parents and 
daughters regarding sexuality was less 
prevalent. If parental notification were 
required to receive family planning ser- 
vices, a small but significant percentage 
of respondents indicated they would not 
attend our clinic and would resort to less 
effective contraceptive methods. 


The software used to perform the data analysis in 
this study was supplied by SAS Institute Inc, Cary, 
NC. 


Herbert L. Kayne, PhD, gave advice regarding 
the statistical analysis, and Patricia M. Demers, 
MS, MPH, provided editorial assistance. 
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Purpose. —This department is intended to share information concerning educational efforts in the 
broad field of pediatrics. We welcome studies on the following topics: undergraduate and graduate 
education in medicine and allied. health occupations; continuing education of health professionals; 
education of patients and families; and health education for the general public, the community, and 
organizations that contribute to the promotion and improvement of the health of children. 


Editorial Comment.-—-How well do we train our future colleagues to manage their patients with 
insulin-dependent diabetes mellitus, a common and serious disease? The model presented here, 
including its reminder system, apparently did not work. Any suggestions? —H.D.A, 


Management of Diabetes in Pediatric 
Resident Continuity Clinics 


Kathleen K. Kronz; Roberta Ann Hibbard, MD; David G. Marrero, PhD; 
Gary M. Ingersoll, PhD; Naomi S. Fineberg, PhD; Michael P. Golden, MD 


¢. General pediatricians provide com- 
prehensive care for many children with 
insulin-dependent diabetes meilitus. To 
assess and improve our ambulatory train- 
ing program, we first evaluated diabetes- 
specific care behaviors by residents in 
their continulty clinics and then intro- 
duced a structured visit encounter form. 
Based on established guidelines provided 
to the residents, a chart audit Indicated 
appropriate measurement of glycosylated 
hemoglobin 40% of the time, cholesterol 
90% of the time, urine protein 50% of the 


| | nsulin-dependent diabetes mellitus 

(IDDM) is one of the most common 
childhood chronic illnesses, affecting 1.8 
of 1000 children aged 0 to 20 years.’ 
Most general pediatricians, therefore, 
will encounter patients with IDDM reg- 
ularly, and indeed several surveys“ 
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time, and thyroxine 66.7% of the time. 
Height was plotted 23% of the time, blood 
pressure was noted 66% of the time, and 
ophthalmologic referrals were docu- 
mented 60% of the time. Requests for as- 
sistance from nonphysician members of a 
multidisciplinary diabetes team were min- 
imal. After Introduction of the structured 


‘visit encounter form, care behaviors did 


not improve. New training approaches to 

prepare general pediatric residents to pro- 

vide excellent diabetes care are needed. 
(AJDC. 1989;143:1173-1176) 


suggest that general pediatricians in 
the United States provide a substantial 
portion of the medical care for children 
with IDDM. The typical pediatrician 
provides either complete or shared 
medicai care to a median of 4 patients 


. with IDDM.’ Hence, for general pediat- 


ric training programs to provide ade- 
quate preparation, they need to include 
substantial experience in the outpatient 
eare of patients with IDDM. . 
Published guidelines for training in 
general pediatrics call for inclusion of 
ambulatory training in diabetes care,’ 
and the majority of pediatric residency 


programs include longitudinal IDDM 
eare by residents.’ A portion of this 
training at our center is accomplished in 
the general pediatric resident ambula- 
tory care clinics (continuity clinics). In 
this setting, the resident has primary 
responsibility for his or her patients and 
reviews decisions with a general pediat- 
ric preceptor who is present at the clin- 
ic. Involvement in the care of these pa- 
tients by diabetes team members, 
including endocrinologists, nurse prac- 
titioners/educators, dietitians, and so- 
cial workers, is at the discretion of the 
resident and preceptor. Therefore, the 
continuity clinic is an appropriate site 
for evaluating the diabetes-related care 
practices of residents. Similarly, it pro- 
vides a setting where specific interven- 
tions to improve care and/or training 
can be evaluated. 

Under the auspices of the Indiana 
University Diabetes Research and 
Training Center, we have begun a se- 
ries of studies designed to evaluate 
training of general pediatric residents 
in the continuity clinic setting. As a pre- 
liminary step, we conducted a chart au- 
dit of patients followed up in the conti- 
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nuity clinies to determine the extent to 
which residents were following current 
eare guidelines. The results, discussed 
below, documented deficiencies in ad- 
herence to several areas of patient care 
guidelines, thus indicating a need for 
intervention. 

Previous investigations have shown 
that reminder systems incorporated 
into either charts or databases have in- 
creased residents’ adherence to recom- 
mended care guidelines. A study at 
our center found that a computerized 
reminder system available to general 
internal medicine residents increased 
residents adherence to preventive 
health care guidelines.*’ This type of 
system was not available, however, in 
the pediatric continuity clinics; nor is it 
generally available nationally in either 
training or practice settings. To develop 
an analogous intervention that could be 
easily applied in a variety of settings, 
we created a structured IDDM visit en- 
counter form for residents. 

Increased compliance with American 
Academy of Pediatrics’ guidelines for 
physician care activities and data re- 
cording behaviors has been demon- 
strated with the use of a structured age- 
oriented patient encounter form.’ 
Based on this work, we hypothesized 
that by providing a visit flow sheet out- 
lining care guidelines on which data col- 
lected during the clinic visit are record- 
ed, residents would be immediately 
reminded of recommended care guide- 
lines, and thus adherence to these 
guidelines would improve. Our report 
describes the implementation and eval- 
uation of this intervention. 


MATERIALS AND METHODS 
Resident Training 


Residents caring for patients with diabe- 
tes in their continuity clinics were responsi- 
ble for comprehensive care of one or two 
children. Each resident was given a diabetes 
handbook that provided guidelines for insu- 
lin and dietary management, the approach to 
treatment of patients in poor metabolic con- 
trol with or without recurrent ketoacidosis, 
appropriate monitoring for metabolie con- 
trol, screening and treatment of risk factors, 
such as hypertension and hyperlipidemia, di- 
abetic complications, guidelines for obtain- 
ing physical and laboratory measurements, 
psychosocial issues of diabetes, and patient 
education. Several lectures each year dealt 
with inpatient and outpatient management, 
including review of the guidelines in the 
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handbook. Most second-year or third-year 
residents participated on the endocrine ser- 
vice, which involved inpati2nt and outpatient 
IDDM management and close interaction 
with a multidisciplizary team. Portions of the 
clinical care program have been described 
previously.” 


Development of the Structured 
Visit Encounter Form 


A structured IDDM visit encounter form 
was developed to serve educational and data 
collection functions, as well as to provide 
residents with algorithms for laboratory and 
physical evaluation. The final form was 
agreed cn by all members of the multidisci- 
plinary team and two general pediatricians. 
Questions were divided into four categories: 
patient history, diabetes-specific physical 
findings. laboratory tests to be ordered with 
results from the previous visit, and the phy- 
sician’s evaluation and plan. Included in the 
history were questions pertaining to insulin 
adjustment, diet, exercise, and psychosocial 
issues. 

Reminders of the appropriate frequency of 
laboratory tests, guidelines for obtaining 
further tests, and checklisted opportunities 
for psychosocial, educational, and dietary re- 
ferrals were also included. Guidelines for the 
optimal frequency of evalaations were those 
listed in the physician’s diabetes handbook. 
Results of blood glucose self-monitoring 
were to be evaluated at every visit. Blood 
pressure, height (for patients under 14 years 
of age), and weight measurements were to be 
obtained every 3 months and plotted on a 
growth chart. Glycosylated hemoglobin mea- 
surements were to be obtained every 3 
months. Serum cholesterol, serum thyrox- 
ine, and urine protein levels were to be mea- 
sured at least yearly. An ophthalmology re- 
ferral was recommended yearly for patients 
with diabetes of greater zhan 5 years’ dura- 
tion. These recommendations preceded and 
are similar to the recently published guide- 
lines of the American Diabetes Association.” 

After the baseline evaluation of diabetes 
care, the structured visit encounter form was 
formally introduced into the continuity clinic 
setting. A memo was dis:ributed to all resi- 
dents directing them to use the form with 
their diabetic patients. Forms were placed in 
the charts of all diabetic patients at each visit 
by clinic personnel. 


Evaluation 


Charts of 30 patients followed up by 28 
residents were audited for the period before 
the introduction of the structured visit, en- 
counter form to assess the level of care pro- 
vided by the residents in their continuity 
clinics. The period covered was 9 months 
from Oetober 1, 1985, to June 30, 1986. Tests 


and referrals recommended annually were 
audited back 3 months to July 1 to encompass 
1 year’s duration. The audit form was used to 
record whether glycosylated hemoglobin, 
urine protein, serum thyroxine, or cholester- 
ol measurements had been performed. Re- 
ferrals to the ophthalmology department and 
documentation of routine care, including the 
plotting of height on a growth chart and the 
measuring of weight and blood pressure, 
were also included in the audit. In cases 
where there was no written physician order 
but there was a laboratory result in the chart 
or documentation ofa visit to the ophthalmol- 
ogy department, it was recorded as if the 
physician had ordered the test or made the 
referral. 

After the introduction of the encounter 
form, charts of 45 patients followed up by 29 
residents were audited using the same meth- 
ods and same audit form as was used in the 
baseline audit. The period was from October 
1 through June 30 of the year following the 
initial audit. Again, annual laboratory tests 
and ophthalmology department referrals 
were audited back 3 months for a total 1-year 
evaluation period. Laboratory values, refer- 
rals, and height, weight, and blood pressure 
determinations not documented on the en- 
counter form but documented elsewhere in 
the chart were included in the audit as if they 
had been documented on the patient encoun- 
ter form. 


Analysis 


Adequacy of care was assessed by the fre- 
quency with which documentation existed to 
demonstrate that residents reviewed blood 
glucose results, obtained relevant physical 
findings, ordered appropriate tests, made 
ophthalmology referrals within the period 
recommended, and made referrals to multi- 
disciplinary diabetes team members. The 
frequencies of these recommended behaviors 
were compared before and after introduction 
of the encounter form using Fisher's Exact 
Test. 

Metabolic control was assessed by total 
stable glycosylated hemoglobin levels (nor- 
mal, 4.6 to 8.0).” Mean glycosylated hemo- 
globin levels were calculated for each patient 
and audit period. Significance in glycosylat- 
ed hemoglobin decrease was determined us- 
ing a paired t test. 


RESULTS 


Frequencies of resident compliance 
with care recommended at 38-month and 
yearly intervals are shown in Table 1. 
Frequencies of referrals to diabetes 
team members are shown in Table 2. 
Before the encounter form was intro- 
duced, self-monitored blood glucose lev- 
els were documented, and a weight 
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Table 1.~—Frequency of Recommended Resident Behaviors Before and After 
Introduction of the Structured Encounter Form* 


Diabetes Management 

















Before Form After Form 





Yearly 


Cholesterol levels 

measured 90 66.7 027 
Urine protein values 

measured 50 55.6 814 
Ophthalmology referral 60 55.6 813 
Thyroxine levels 

measured 66.7 68.9 .999 

Every visit 

Blood pressure measured 66 46.7 012 
Height piottec 23 27 837 
Weight noted 100 99 .601 
Home blood glucose 

results reviewed 100 99 999 
Glycosylated hemoglobin 


levels measured 


*Values are given as percents. 
tSignificance was measured using Fisher's Exact Test. 


Table 2.—Referrals Made to the Multidisciplinary Diabetes Team Members by 
Pediatric Residents for All Visits During the Respective Audit Periods 


No. of Referrals 


Before Audit 
(n= 30) 
(Total Visits =81) 


After Audit 
(n= 45) 
{Total Visits = 107) 


Diabetes nurse 
practitioner 


Dietitian 

Diabetes social 
worker 

Child psychiatrist 


Diabetes clinic 
(Endocrinologist) 





*Significance was measured using Fisher's Exact Test. 


introduction of the encounter form (not 
significant). Table 2 indicates the num- 
ber of documented referrals to diabetes 
team members, Although no specific 
guidelines are given, the level of the 
patient’s metabolic control indicated by 
glycosylated hemoglobin values indi- 
cates a need for more intervention than 
was documented. No significant in- 
crease in referrals occurred after the 
introduction of the form. 


COMMENT 


Baseline chart audits of pediatric res- 
idents care of children with IDDM re- 
vealed shortfalls in preferred diabetes 
care. Based on recommendations pro- 
vided to the residents, urine protein 


measurement was plotted at nearly ev- 
ery visit. However, glycosylated hemo- 
globin levels were measured only 40% of 
the time, and height was plotted even 
less often. For yearly actions, choles- 
terol levels were usually appropriately 
measured, but other actions were not 
taken up to 50% of the time. After intro- 
duction of the encounter form, no im- 
prevement occurred. In fact, the fre- 
quency with which blood pressure 
values were obtained and cholesterol 
levels measured actually decreased. 
While our sample size was small, there 
were no differences in behaviors among 
first-, second-, or third-year residents. 
Mean glycosylated hemoglobin level 
was 12.2% at baseline and 11.5% after 
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was measured 50% of the time, ophthal- 
mology referrals occurred 60% of the 
time, serum thyroxine was measured 
6€.7% of the time, blood pressure was 
m=2asured 66% of the time, height was 
pbtted 28% of the time, and glycosy- 
lazed hemoglobin was measured 40% of 
the time. . 

Documented referrals to the multi- 
disciplinary diabetes team members 
were also minimal considering the level 
of metabolic control exhibited by the 
petients. Residents in our program are 
exposed to a set of educational interven- 
ticns that are at least as and perhaps 
more comprehensive than the IDDM 
training in many general pediatric pro- 
grams.” We, therefore, feel that our res- 
ident sample was representative of 
trainees across the country. Thus, these 
baseline data indicate a need for im- 
proved instruction of pediatric 
residents. 

The introduction of a structured visit 
encounter form is potentially a minimal- 
ly intrusive, cost-effective mechanism 
that would serve to remind pediatric 
residents about needed care. The avail- 
ab.lity and presence of the structured 
visit encounter form, however, did not 
leed to improved diabetes care. Chart 
audits undertaken after the interven- 
tion revealed no improvements in re- 
po-ted referrals and preferred tests. In- 
de2d, evidence was found of possible 
dezay in quality on two measures. 

-t is possible that the pediatric resi- 
dents did, in fact, engage in the desired 
bejaviors but failed to record the infor- 
metion in patients charts. Because the 
charts were searched for the presence of 
lakoratory reports even when a request 
was not recorded, and no significant dis- 
crepancy was found, this seems unlike- 
ly. Furthermore, other studies*” have 
demonstrated a high degree of corre- 
spcendence between actual care and care 
as ~ecorded in charts. 

‘he reason that availability of a struc- 
tured encounter form reminder system 
dic not improve pediatric residents’ 
care behaviors is not altogether clear 
when looking at the success of other 
seemingly similar interventions”; how- 
ever, it may be due in part to several 
diferences between the interventions. 
Erel and Ertel? observed increased 
compliance with American Academy of 
Pediatrics guidelines for physician care 
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activities and data recording with the 
use of a structured, age-oriented pa- 
tient encounter form. The introduction 
of this form, however, was paired with a 
tape recording of the patient-physician 
visit. Although our residents were in- 
formed at the beginning of the study 
that medical record audits of the charts 
of their patients with IDDM would be 
performed, with the exception of the 
presence of the encounter form in the 
chart, no ongoing reminders were pre- 
sent. Resident care behaviors also im- 
proved after the introduction of a com- 
puterized medical records reminder 
system.” The computer reminder sys- 
tem also differed in several important 
ways from our intervention. The com- 
puterized system provided the resident 
with test results from the patient's pre- 
vious visit and indicated appropriate ac- 
tion to be taken. Our form contained a 
space on the first page for laboratory 
results from the previous visit, but the 
resident was responsible for retrieving 
and recording these laboratory values 
from elsewhere in the chart or from the 
laboratory. The computerized system 
indicated whether a laboratory result 
recommended at a certain interval was 
due to be obtained. The encounter form 
indicated the frequency with which lab- 
oratory results should be obtained; 
however, it did not provide the resident 
with the date the laboratory results 
were previously obtained. 

Operational barriers may partially 
explain why there was not an increase in 
the number of referrals to diabetes team 
members.“ Members could be called at 
the time of the clinic visit for a consulta- 
tion but might not be immediately avail- 
able. If so, the patient had to schedule 
an appointment at another time. Al- 
though similar to what would happen in 
most practice settings, it is inconve- 
nient for the patient, takes extra time 
and effort from the resident, and there- 
fore becomes a barrier to referral. In 
the same fashion, an alteration of the 
operational setting probably leads to di- 
minished compliance with recording 
blood pressures. Before the introduc- 
tion of the struetured encounter form, 
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nurses were responsible fox measuring 
and recording blood pressures. After 
introduction of the form, nurses were 
instructed to allow the resident to com- 
plete the form. It is possible that nurses 
assumed that the resid2nts were mea- 
suring and recording blood pressure 
while residents assumed nurses did so. 
It is important to note that although 
blood pressure was not measured half of 
the time, residents failed to follow up on 
this despite the increased risk of cardio- 
vascular and renal complications associ- 
ated with diabetes. 

We are currently evaluating a more 
intensive intervention to address the 
following issue: specifically, implemen- 
tation of a clinic system that facilitates 
interaction with a diabetes nurse educa- 
tor, diabetes social warker, and dieti- 
cian in the ongoing care of patients. The 
intent is to provide a care environment 
in which operational barriers are ad- 
dressed and minimized. 

Finally, caution must be exercised in 
concluding that failure of pediatric resi- 
dents to engage in these processes re- 
sults in poorer metabo-ic control of the 
patients. ®*" Process variables (labora- 
tory tests ordered, referrals, etc) are 
important only insomuch as they lead to 
adjustment of the treetment regimen. 
Factors other than physician care, in- 
cluding patient behaviors and the pa- 
tients’ psychosocial environment, con- 
tribute to quality of metabolic control. 

In summary, our findings indicate 
that general pediatric residents in their 
continuity clinics do not demonstrate 
recommended IDDM care behaviors. 
The introduction of a reminder system 
in the form of a visit encounter form to 
be usec. at each visit did not increase the 
frequency of recommended behaviors. 
In view of the vast participation by gen- 
eral pediatricians in th care of children 
with IDDM, new training approaches 
that prepare general pediatricians to 
provide excellent care for children with 
IDDM are indicated. 


This study was supported by grant PHS P60 AM 
20542 from the National Irstitctes of Arthritis, 
Diabetes, Digestive end Kidney Diseases, Bethes- 
da, Md. 


The authors thank Martha Gannon for her 
assistance. 
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Reyes Syndrome 





A Reappraisal of Diagnosis in 49 Presumptive Cases 


Marie Gauthier, MD; Joanne Guay, MD; Jacques Lacroix, MD; Anne Lortie, MD 


“@ We retrospectively studied 49 pa- 
tients who were discharged from Sainte- 
Justine: Hospital, Montreal, Canada, or 
who died between 1970 and 1987 with a 
sresumptive diagnosis of Reye’s syn- 
drome. Reye’s syndrome was defined as 
ertain, probable, unlikely, or excluded 
according to clinical, biological, and his- 
‘logic criteria agreed on a priori by a pan- 
Lof experts. Patient charts were reviewed 
Hindiy by three clinicians. Assessments 
vere similar in 42 cases (86%) (weighted 
<= 0.78 to 0.85, which suggested substan- 
ial agreement); for the remainder, agree- 
nent. was reached after discussion. 
teye’s syndrome was considered certain 
n-T case (2%), probable in 11 (22%), un- 
ikely in 21 (43%), and excluded in 15 

31%). Four children in the study group did 
lot undergo biopsy or autopsy; in three of 
hese, Reye’s syndrome was unlikely ac- 
‘ording to clinical and biological criteria, 
ind in one, the diagnosis was unclassifi- 
ible. The incidence of certain or probable 
teye’s syndrome was low in our institu- 
lon during the study period. Our results 
uggest that the apparent disappearance 
f Reye's syndrome should be re- 
ssessed. 

(AJDC., 1989;143:1181-1185) 


wince its description in 1963," Reye's 

syndrome (RS) has gained wide ac- 
eptance as a distinct clinical and patho- 
gic entity. Despite heightened aware- 
ess. of the existence of this illness, 
ere has recently been a significant de- 
reasein the reported incidence of RS in 
1e United States,’ as well as in Europe’ 
nd Australia.’ Between January 1985 
nd May 1986, a prospective study on 
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the possible relation between RS and 
medication was performed in the 
United States, involving 70 pediatric 
tertiary care centers.’ During a period 
of 18 months, only 27 cases of RS were 
identified. In recent years, it appears 
that RS has become a rare disease. 

Considering the significant mortality 
rate associated with RS,“ this appar- 
ently decreasing incidence is particular- 
ly interesting to study. To explain why 
this is occurring, it would help to under- 
stand the cause of RS, which is still 
unknown; it may also help epidemiolo- 
gists to predict resurgences and per- 
haps aid physicians in preventing future 
cases of this disease. 

Arrowsmith et al" reported that aspi- 
rin use in children and the incidence of 
RS decreased quite similarly in the 
United States from 1980 to 1985. This 
supported the hypothesis that aspirin 
exposure was a risk factor in the patho- 
genesis of RS. However, during the 
same period, the differential diagnosis 
of RS became broader, as new infections 
and metabolic diseases mimicking RS 
were described in the literature. ®” It is 
hypothesized that some acute encepha- 
lopathies identified as RS a decade ago 
would now be diagnosed differently, 
thus potentially modifying the past inci- 
dence of RS. To test this hypothesis, we 
retrospectively studied the records of 
patients diagnosed as having RS in our 
institution since 1970. 


PATIENTS AND METHODS 


Sainte-Justine Hospital, Montreal, Cana- 
da, is a tertiary care pediatric hospital with 
over 500 pediatric beds, and is staffed by 
University of Montreal faculty and resi- 
dents. The charts of all children discharged 
from Sainte-Justine Hospital after a first epi- 
sode of RS, or who died with this presump- 
tive diagnosis, between January 1, 1970, and 
December 31, 1987, were reviewed. Patients 





: ed to our ‘institu: 
tion from any other hospital more than 48 
hours after their initial admission, = 00000 

The data collected included age, sex, clini- 
cal history before admission, initial assess- 
ment (blood pressure, state of consciousness, 
and response to painful stimuli), laboratory — oS 
data on admission (creatinine level, cerebro- o 
spinal fluid cytologic measurements, and bio- 
chemical data) and during the first 48 hours. 
after admission (aspartate aminotransfer-— : 
ase, alanine aminotrasferase, and ammonia 
levels), peak bilirubin level during their clini- 
cal course, urinary organic acid and serum” 
carnitine levels, results of light and electron 
microscopy of the liver (when. available), a and 
results of the autopsy, when performed, 





were excluded if transfer é 








Clinical Staging 


Patients were classified retrospectively == 
according to neurologic assessment on ad= = 
mission. A six-level staging system was 
used": stage 0, alert, wakeful: stage 1, diffi- 
cult to arouse, lethargic, and sleepy; stage TI, 
delirious, combative; stage III, ‘narousable, SE 
predominantly flexor motor responses, or 
decorticate; stage IV, unarousable, decere- 
brate; and stage V, unarousable, flaccid pa- 
ralysis, areflexia, and unresponsive pupils. 

Case Definition 

Initially, we consulted: four experts, in- 
cluding a pediatric gastroenterologist, a pe- 
diatric neurologist, a pediatrician with at- 
least 10 years of experience in the care of 
critically ill children, and a geneticist. They | 
were asked to choose from a list of clinical, > 
biological, and. histologic. criteria— the erite- 
ria that they would use at the time of the 
study to classify a presumptive case of RS a 
certain, probable, unlikely, or excluded. > 
They were also asked to give differential eri- 
teria for patients younger or older than 12- 
months of age, and to suggest other criteria if. 
the list was judged incomplete. Second, we 
summarized the various. opinions of the ex- 
perts, and finally established the definitions 
described below. There was a consensus of 
opinion on the final definitions by all experts. i 

A presumptive case was classified as cer- 
tain or probable according to criteria listedin — 
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“Clinical history 













|. Consistent with Reye's syndrome + 
Popi Increased AST/ALT levels $ 
d- increased ammonia level + 
|- Threefold or greater rise 
l in AST/ALT or ammonia levels + 
|. Total bilirubin level <51 pmol/L + 
| Organic acid levels compatible 
< With Reye's syndrome — 






Fe ‘Normal serum carnitine level ~ 
: Re No other obvious explanation 







|. for the acute illness + 

|. Hepatic steatosis + 
Mitochondrial alterations 

. compatible with Reye's syndrome + 


Certain 
prammene eeaeee iranan y 


Age=12mo Age<12mo Age=12ma Age <12 mo 


~--*Plus sign indicates that criterion must be present; minus sign, that criterion may be found but is not 


Probable 
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‘essential for diagnosis; AST, aspartate aminotransferase; and ALT, alanine aminotransferase. 


Table 1. The clinical history was considered 
compatible with RS if prodromal illness (only 
required if stage 0 or I) was followed by 
protracted vomiting with or without pro- 
gressive alteration of consciousness. In a 
child less than 12 months of age, the criteria 
differed compared with older children: a clin- 
ical history consistent with RS was not re- 
‘quired, and for cases classified as certain, 
urinary organic acid levels had to be compati- 
ble with RS,” and serum carnitine level had 
to be normal. 

The occurrence of RS was considered un- 
likely (1) if two or more of a list of eight 
characteristics were present (Table 2) (myo- 

‘cardial damage had to be documented by al- 
tered contractility, echocardiography, or 
cardiogenic shock; shock on admission was 
defined as arterial hypotension with systolic 
blood pressure at least 30 mm Hg lower than 
normal) or (2) if the RS was not certain, 
-probable, or excluded. Reye’s syndrome was 
excluded if one of the findings defined in 
< Table 2 was present. 
- l Chart Review 

All charts were analyzed independently by 

three of us, two pediatric intensivists (M.G., 
J. G.) and a neurology fellow (A.L.). Results 
“were combined. from this parallel study. If 
the reviewers disagreed, a consensus was 
- reached after discussion. 

. For statistical purposes, we quantified the 
‘r ae of agreement : achieved in the ratings 
of RS. The concordance of the different rat- 
“ers was expressed in two ways. First, the 
- number of exact agreements for diagnostic 
- eategories was noted and cited as a percent- 
-age agreement score among the cases stud- 
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ied. Second, a weighted k was calculated us- 
ing the method reported by Kramer and 
Feinstein.” This score indicates interob- 
server agreement with ordinal data. Dis- 
agreements were weighted as 1 for a dis- 
agreement of one categorical rank, 2 for two 
ranks, and 3 for three ranks. The strength of 
interobserver agreement was considered 
greater than that expected by chance if the 
value of the weighted «x was higher than the 
quantitatively significant level of +0.5. To 
test the null hypothesis that weighted x = 0, 
we calculated an SEM, providing that the 
total number of cases was greater than 2g", 
where g is the number of categories; this 
SEM was used to compute P values to test 
the null hypothesis. A P<.05 (one-tailed 
test) suggests that the agreement could not 
be expected by chance only. 


RESULTS 


Fifty-three patients were diagnosed 
as having first episodes of RS, either at 
discharge from the hospital or as cause 
of death during the 18-year period stud- 
ied. Four were excluded before analysis 
because they were transferred to our 
hospital from 2 to 21 days after admis- 
sion to a first hospital. 

Of the 49 presumptive cases of RS 
studied, 47% (23/49) of the patients 
were younger than 12 months at the 
time of presentation, 25% (12/49) were 
between 1 and 4 years of age, 18% (9/49) 
were between 5 and 9 years of age, and 
10% (5/49) were between 10 and 14 
years of age (Fig 1). The mean age was 


























ota pn 
. Normal ammonia level (if stage 2 or 
beyond) 

. A threefold or greater rise. in creatinine. 
ievel 

Focal neurological signs 

. Myocardial damage 

No prodromal iliness (if =12 months 
of age) 

. Shock on admission 

. CSF protein level >0.5 g/L 
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. Norma 

. Necrosis and inflammation on liver 
biopsy” 

. No steatosis” 

. No significant mitochondrial altera- 
tions on electron microscopy” 

. 22.5 10%. 

. Other identified cause for the acute 

iliness 
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*CSF indicates cerebrospinal fluid; AST, aspar- 
tate aminotransferase; and ALT, alanine amino- 
transferase. 
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Fig 1.—Distribution of cases of Reye's syn- 
drome at Sainte-Justine Hospital, Montreal, 
Canada, according to age. 


3.2 years (range, 1 month to 13 years1 ` 
month; median, 19 months), The sex 
proportion was 71% boys and 29% girls. 
Two percent (1/49) were classified on 
admission as having stage 0 disease, — 
25% (12/49) as stage I, 20% (10/49) as 
stages II and III, 27% (13/49) as stage ae 
IV, and 6% (3/49) as stage V. Thirty- 
three percent (16/49). of the: children a 
died during their hospitalization. ee 

Histologic reports were available i in. 
92% (45/49) of patients. Ni inety-one per- o: 
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__} Total (49 Cases) 
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“ig 2. — Incidence of Reye's syndrome at Sainte-Justine Hospital, Montreal, Canada, from 1970 


10 1987. 


sent (41/47) of these patients had a liver 
nopsy performed soon after admission, 
and in 9% (4/45), histologic specimens 
were taken only at autopsy. Electron 
microscopy was available for three 
sases; one of these studies showed typi- 
sal mitochondrial alterations, the sec- 
md one showed minimal mitochondrial 
swelling, the endoplasmic reticulum be- 
ng the most altered, and the last did not 
‘eveal any mitochondrial abnormality. 
‘All three of the reviewers agreed in 
[2 (86%) of the 49 cases (86% is thus the 
ercentage agreement score). Two dis- 
iwreements exceeded one category of 
ank. Three comparisons were per- 
ormed between the three observers, as 
uggested by Kramer and Feinstein.” 
The weighted k was higher than the 
juantitatively significant level of +0.5 
or all three comparisons (weighted 
:= 0.78, 0.85, and 0.83). The z scores 
vere 5.57, 5.75, and 7.5 (P<.00008 in 
ach instance), which again suggested 
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that the agreements could not be ex- 
pected by chance alone. These results 
validate the procedure, because classi- 
fying the cases in four categories seems 
to be reproducible and stochastically 
significant. 

Table 3 shows the results of the paral- 
lel diagnostic classification done by 
three of us. Twelve patients were classi- 
fied as having certain (n = 1) and proba- 
ble m= 11) RS. They were significantly 
older, compared with the rest of the 
group (Fig 1) (mean age, 6.1 years; 
range, 3 months to 12 years 7 months) vs 
2.2 years (range, 2 months to 18 years 1 
month) (P<.001). Two of these 12 pa- 
tients were less than 12 months of age at 
the time of diagnosis, while 21 of the 37 
other children studied were in this age 
group (17% vs 57%, P<.085). 

Twenty-one presumptive cases (43%) 
were considered unlikely. In five, the 
charts were not. classifiable either as 
certain, probable, or excluded; there- 


fore, iey were categorized as un 


were classified as certain in one patient. 











Most cases (16 of 21) were de 
unlikely because two or more Mes 

lowing characteristics. “were | 
shock on admission i of #1 cerel 

































16), no aan illness in “pa 
older than 12 months (1 of 16), andt 
bilirubin level of 51 pmol/L (1 of 16). lh 
of the 21 cases classified as unlikely, a 
alternative diagnosis appeared more 
likely: viral encephalitis (4 of 21), septic 
shock (3 of 21), and hypovolemic shock 
due to gastroenteritis (2 of 21). cea 
In 15 presumptive cases, a diagnosis- 
of RS was excluded. In 11, the final 
histologic report was not compatible 
with RS: hepatic tissue necrosis on light _ 
microscopy was seen in 6, hepatic in- 
flammation in 2, no significant. mito- 
chondrial alterations on electron mi- 
croscopy in 2, and absence of hepatic 
steatosis in 1. Inallthesecasesexceptl, _ 
nothing other than hepatic steatosis 
was mentioned on the preliminary 
pathologic reports; final interpretations 
were sent directly to the charts several — 
days or weeks after the acute disease, — : 
almost always after discharge or death = 
of the patients. We considered these 1} 
cases in retrospect to be drug-induced 
hepatitis in 1, hepatitis of unknown = 
cause in 1, septic shock in 2, probable 
adenovirus type 3 systemic infectionin 
1, severe gastroenteritis with hypovole- 
mic shock in 1, acyl-CoA dehydrogenase 
deficiency (identified after recurrences) _ 
in 2, and acute illnesses of unknown _ 
cause in 2. For the last 4 cases-excluded, — 
reasons for the exclusion were as fol- 
lows: proved adenovirus type 7 multi- 
systemic infection, aseptic meningitis, 
cerebral astrocytoma found at autopsy — 
in a patient who was brain dead on ad- 
mission, and head trauma in a battered 
child. of the 4 children in whom biopsies 
or autopsies were not performed, 3 
were classified as unlikely RS according 
to clinical and biological criteria, and 1 
was judged unclassifiable (Table 3) 
The reasons for disagreement among 
observers were as follows: in three på- 
tients, the clinical history was judged. — 
compatible with RS by one or two of the © 
observers and not compatible by the 
other(s); after discussion, these cases 








and unlikely in two. One case was 
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thought to be: oed y a 
‘nate poisoning by one of the observers 
but was classified as probable after dis- 
‘cussion. Another was judged to be an 
adenovirus type 7 multisystemic infec- 
tion by one observer. However, the two 
other observers had not considered this 
-possibility: this case was classified as 
excluded. Finally, one case was catego- 
-rized as unclassifiable because of insuffi- 
«cient information (no liver biopsy, spi- 
. nal tap, or brain biopsy was performed). 
-= Figure 2 shows the incidence of RS in 
: our institution since 1970. Of the 12 pa- 
tients classified as certain or probable, 6 
were admitted during the first 6 years of 
the study (1970 to 1975), 4 were treated 
from 1976 to 1981, and 2 were diagnosed 
-over the last 6 years (1982 to 1987). The 
“incidence: of these cases remained low 
during the 18 years of the study. 


COMMENT 


Of the 49 presumptive cases studied, 
only 24% (12/49) were considered cer- 
tain or probable. Because criteria used 
to classify a case as certain were rather 
strict, a very small number of certain 
eases of RS was expected. However, we 
were surprised by the large number of 
cases classified as unlikely (48%) or ex- 
cluded (31%). These results merit sev- 
eral comments concerning the defini- 
tions described above; the age of 
~ patients involved; the way RS was diag- 
nosed by clinicians of our institution 
during the study period; and why the 
most astute clinician had, until recently, 
-several reasons to overdiagnose RS. 
One may allege that the criteria used 
-to classify a case as probable RS were 
too strict, or that those rendering RS 
unlikely or excluded were too broad. We 
do not think this was the case, even 
-though we do not have the pretention to 
“propose them as the “gold standard” for 
diagnosis of RS. The necessity for every 
< child with a possibility of RS to undergo 
_ biopsy was debatable in the 1970s and 
¿could still be so today. Nonetheless, in 
our hospital where 92% of the patients 
-with presumptive cases of RS under- 
went biopsy or autopsy, we considered 


: hepatic steatosis essential for a diagno- 
- gis of RS to be probable. Moreover, this 


< large percentage of cases with histolog- 
ie documentation, one of the highest 
~ ever reported in a series of RS (vs 30% 
— to40%°"™), validates our conclusions. 
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The category “unlikely” was the most 


difficult to define. As already described, 


two or more of a list of eight characteris- 
tics were required. Even if several of 
these findings could have been consid- 
ered sufficient by themselves to render 
a presumptive case unlikely, a more re- 
strictive definition was preferred. The 
absence of a prodromal illness in chil- 
dren 12 months of age or more was one 
of these required findings. Indeed, in 
approximately 90% of the cases report- 
ed by the Centers for Disease Control, 
Atlanta, a prodromal illness occurred,” 
the absence of previous infection being 
more suggestive of metabolic disease 
rather than RS.” Bilirubin concentra- 
tions are characteristically normal or 
minimally elevated in RS.” Hyperam- 
monemia has been observed in almost 
all patients early in the course of the 
illness,” except in grade I where ammo- 
nia levels are often normal.” Renal ab- 
normalities are usually not severe in RS 
and typically consist of elevations in 
blood urea nitrogen concentrations; oc- 
casional cases of transient acute renal 
failure have been reported,” but in 
some of these, central lobular necrosis 
was found on liver biopsy, rendering the 
diagnosis of RS doubtful. 

Reye’s syndrome may cause progres- 
sive cerebral herniation, with a rostro- 
caudal progression but no focal signs.” 
Even if the heart shows evidence of lipid 
accumulation, cardiac manifestations 
are extremely rare and have not been 
mentioned in recent reviews on RS.”* 
Signs of shock could be secondary to 
cerebral death or to hypovolemia, but 
are so unusual that they are omitted in 
descriptions of the clinical spectrum of 
the disease.”” Prolonged seizures can 
be associated with elevated cerebrospi- 
nal fluid protein levels because of a tran- 
sient breakdown of the blood-brain bar- 
rier; in the majority of cases, however, 
cerebrospinal fluid protein levels re- 
main below 0.5 g/L.” If present in a 
patient without seizures, elevated cere- 
brospinal fluid protein level would more 
likely suggest central nervous system 
infection. 

Age distribution for our group of 49 


patients (median age, 19 months) was 


similar to the original description of the 
disease by Reye et al’ and to other series 
of sporadic cases of RS from Australia,’ 
Ireland,” and England.” Although 








cases classified as sexeluded and unlikely ate 
RS were encountered i in all age groups 
in our series (Fig 1), these patients were 
significantly. younger. -compared with 
the total group of patients. This is not 
surprising considering that it may be 
particularly difficult in young children 
to differentiate RS from anoxic enceph- 
alopathy, inborn errors of metabolism, 
or other conditions. ** 

Our study relates the experience of a 
large tertiary care pediatric hospital, 
staffed with a very active gastroenter- 
ology team, which has already proved 
its scientific interest in RS.” Over the 
years, this team has used the criteria 
proposed by the Centers for Disease 
Control, to diagnose RS. These criteria 
are very broad and nonrestrictive,*""“ 
which obviously allows overdiagnosis. 
Pathological confirmation is not re- 
quired; an alteration in the level of con- 
sciousness with elevated transaminase 
or ammonia levels are enough to diag- 
nose RS, even in comatose children. 
This is not specific enough to exclude 
clinically similar disorders.” These 
flaws in diagnostic criteria are so appar- 
ent that the Centers for Disease Control 
have recently drawn attention to the 
nonspecificity of the case definition and 
have suggested that it should be more 
rigorous.” 

During the 1970s, many publications 
from different sources emphasized the 
importance of recognizing RS early in 
children with acute alteration of con- 
sciousness. At the same time, the dif- 
ferential diagnosis of RS was rather lim- 
ited, compared with what it is today. 
More recently, an extensive list of disor- 
ders mimicking RS have been de- 
seribed. = Moreover, fatty meta- 
morphosis of the liver was often used as 
an essential criterion for establishing a 
diagnosis of RS, until it was shown to be 
present in disorders of fatty acid oxida- 
tion and in defects of ureagenesis, l 
and ubiquitous in children dying of a | 
traumatic death or of a sudden unex- _ 
pected natural death.” | a oe 

Because of all these PEET 
the most astute and competent clinician n 
had, until recently, many reasons to ` 
overdiagnose and overreport RS. | | 

Broadening of the differential diagno- 
sis of RS has not only served to establish — 
an exhaustive list of RS mimickers but _ 
has rendered the clinician much more — 


Reye's Syndrome—Gauthier et al 





1639 


circumspect today with a presumed 
case of RS. For clinicians, RS has be- 
come a diagnosis of exclusion. Obvious- 
ly, acute encephalopathies misdiag- 
nosed as RS in the past were not 
necessarily all genetic diseases or ade- 
novirus type 7 infections. As reported 
by Hurwitz et al and in the present 
study, viral hepatitis, viral encephali- 
tis, hypovolemic shock, etc, were often 
mistaken for RS, This happened be- 
cause of different factors, such as fear 
among physicians of missing such a se- 
vere and treatable disease and their 
great and sometimes exaggerated en- 
thusiasm toward this newly described 
entity. We agree entirely with Rowe et 
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al” that if inherited defects had been 
responsible for the majority of cases of 
RS in the past, the recent reduction in 
incidence would have to imply an im- 
plausibly large genetic shift in the 
population. 

This change in the physician's percep- 


tion of this disease coincides with the 


decreasing trend observed in the inci- 
dence of RS. A cause-effect relationship 
between both factors is hard to prove 
scientifically, since, by definition, a 
change of attitude is a subjective phe- 
nomenon. However, our results sug- 
gest that this possibility must be taken 
into account, as is the link between the 
decreasing trend of RS and aspirin use. 
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Neurologic Status aed EE Hemorrhage 
in Very-Low-Birth-Weight Preterm Infants © 


Outcome at 1 Year and 5 Years i 


Lapa M, Ford, MD; dJ ean n Steichen, MD; Paula A. Steichen Asch, PhD; Diane Babeock, MD; M. ‘H: Fogelson, MD 


© Twenty-six ssi ead | 


preterm infants with and without Intracra- 
nial hemorrhage (ICH) were followed up 
' prospectively from birth to school age to 


determine the relationship between ICH 
and subsequent neurologic and cognitive 


outcomes. All children had sequential cra- 


nial ultrasound examinations at birth and 


neurologic assessments at 3-month inter- 
vals during the first year, at 1 year of age, 
- and at 5 to 6 years; psychometric assess- 
- -ments were done at 5 to 6 years. Seven- 

teen children had no ICH, 3 had grade 1 
ICH, 1 had grade 3 ICH, and 5 had grade 4 
ICH. The 1-year Amiel-Tison neurologic 
assessment in 25 infants demonstrated 


that 14 were normal, 3 were suspect, and8 


were abnormal. By § to 6 years of age, 5 of 


8 children neurologically abnormal at 1 ` 
_ year remained abnormal; 2 of 3 children: 


neurologically suspect at 1 year remained 


suspect; while 9 of 15 children neurologi- — 


. cally normal at 1 year remained normal, 


enia ATER (ICH) i is a 
common and clinically serious compli- 


-cation in the very-low-birth-weight pre- . 
term infant.™? The overall occurrence | 
rate was reported to range between `. 


40% and 60% from 1980 through 1985; 
after 1986, incidences were reported to 


be 138% to 48%.** Intracranial hemor- - 
rhage is associated with an increased. ° 
ities. 


mortality rate and risk for serious neu- 


co 
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the remaining 6 had scoio fi pact The 


predominant neurologic abnormality at 5 
to 6 years was subtle neurologic dysfunc- 
tioning. The Wechsler Preschool and Pri- 
mary Scale of Intelligence at.5 to 6 years 
revealed a mean group IQ score of 92.1. 
The Beery Visual Motor Integration Test 
results demonstrated that 18 of 26 chil- 


. dren had miid to severe visual motor per- 
 ceptual difficulties. Severe ICH (grades 3. 
and 4) correlated with abnormal neurolog- | 
‘Ic performances at 1 and 5 to 6 years. Mild 
ICH (grade 1) and no ICH did not correlate 
with any one of the 1-year neurologic clas- - 
sifications.The 1-year status correlated . 
with the 5- to 6-year neurologic outcome . 
best for children who were elther neuro- | 
' logically suspect or abnormal at age 1. 
. year. The 1-year neurologic score did not | 
. correlate with 5- to 6-year IQ and Beery 


` Visual Motor integration Test scores. 


‘caps, and mental retardation,” 
as learning and developmental. disabil- | 


; _ (AJDC, 1989;143:1186-1190) 


- rologie sequelae.’ The incidence of ma- 
` jor neurologic sequelae increases with ° 
the severity of hemorrhage and can be . 


associated with posthemorrhagic com- 
plications.”““*’ Long-term neurologic 


‘ morbidity observed in some survivors - 


includes hydrocephalus, motor. handi- 
as well 


6,7,10-13 


Initial follow-up studies, which pri- 


| - marily focused on infancy and. early . 
- childhood outcomes, demonstrated that 

- severe ICH (grades 3 and 4) was associ- _ 

ated with significant mental or motor | 

handicaps.**"*" Mild ICH (grades land ` 


2) was often related to transient or sub- 


tle neurologic abnormalities present. 


during the first postnatal year, which 


frequently normalized by the end is the i 


first year of life.” 


i More recent studies of long-term out: 


, comes in school-age children demor 


strate that survivors of severe ICH re 


. main abnornal.” Some studies have 


reported that survivors of mild ICE 


‘may display a variety of subtle neuro 
_ logic and cognitive dysfunction, includ. 
..ing motor imcoordination, hyperactivi- 


ty, attentior: and learning deficits, anc 
visual motor difficulties. ™™" However 
more studies are needed to determine 


. the exact extent of long-term sequelae 


associated with mild or asymptomatic 


-~ ICH. Since 1980, the availability o: 
- cranial ultrasound has allowed accurate 
` diagnosis of all grades of ICH, thus 


enabling physicians to correlate accu 


‘rately ICE severity we outcome 
. measures. 


_ PURPOSE AND HYPOTHESIS 
The purp2se of this study was to de 


, .termine anc relate neurologic and cog: 
“nitive outecmes in school-age childrer 


who had ICH with their 1-year neuro- 
logic results. The study objectives were 
to establish (1) whether an associatior 


- exists between ICH severity and out- 
` come at sckool age; (2) whether the 1- 


year neuro.ogic status is an -accurate 


predictor ofschool-age function; and 3) 


more specifically, whether transient 
and/or pers:stent neurologic abnormali. 


‘ties presen: during the first year ‘are 


markers for. later neurodevelopmenta! 
and cognitive disabilities. | 

We hypothesized that (1) severe ICH 
is associated with early and later child: 
hood neuro-ogie sequelae; (2) first-year 
neurologic status is a predictor of later 
neurologic functioning; and (8) transient 
and persistent neurologic abnormalities 
during the “irst postnatal year are indi. 


eators of later neurologic abnormalities. 
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PATIENTS AND METHODS 
Patients 


Birth to 1 Year.—The study population 
was derived from an original sample of 64 
appropriate-for-gestational-age, very-low- 
birth-weight (<1500 g), preterm infants 
studied from August 1979 to December 
19&0.” All were outborn and transferred to 
Cincinnati (Ohio) Children’s Hospital Medi- 
cal Center Regional Newborn Intensive 
Care Unit. These infants had the following 
characteristics: mean birth weight of 1118 g 
(range, 580 to 1480 g), mean gestational age 
of 29 weeks (range, 24 to 33 weeks), and mean 
Apzar scores of 4 at 1 minute and 6 at 5 
minutes; there were 33 boys and 31 girls, 10 


black and 54 white. The rate of ICH was © 


54.7% (85/64). The neonatal mortality rate 
was 46.9% (30/64), leaving 34 infants for po- 
tential follow-up study. Among the 30 neona- 
tal deaths, 28 (76.7%) occurred in children 
with ICH. . : 

Initially, the 34 surviving infants were fol- 
lowed up from birth to 1 year. Their charac- 
teristics were not different from the original 
group of 64 infants, except for a significant 
difference in sex distribution: 24 were girls 
anc 10 were boys (P<.05). 

Follow-up at 5 to 6 Years.—At the age of 
5 to 6 years, 26 of 34 infants could be located 
for follow-up assessment. Eight children had 
been unavailable for follow-up for the follow- 
ing reasons: two had moved more than 320 


km from our institution, one family refused ` 


follow-up, and five children could not be lo- 
cated. The characteristics of the 26 children 
were not different from the total sample of 64 
infents enrolled at birth or from the group of 
34 infants followed up during the first year. 


Measures 


Birth to 1 Year.--Cranial ultrasonog- 
raphy was performed sequentially on days 1, 
4, 7, 18, 21, and 28 of life to document pres- 
ence or absence of ICH”; ultrasounds were 

not evaluated for other lesions. Grades of 
ICH ineluded 1, subependymal hemorrhage; 
2, intraventricular hemorrhage without ven- 
tricular distention; 3, intraventricular hem- 
orrhage with ventricular distention; and 4, 
intraventricular hemorrhage with cerebral 
parenchymal hemorrhagic involvement.‘ Pa- 
tierts with periventricular leukodensities 
were categorized as having grade 4ICH. 

Neurodevelopmental assessments were 
done at 3, 6, 9, and 12 months’ postconcep- 
tional age using the Amiel-Tison Neurologic 
Assessment.” At the end of the first year, 
infants were assigned- a neurologie score by 
one of us (J.S.), “blinded,” ie, unaware of the 
initial intraventricular hemorrhage grade. 
Neurologic classification was as follows: (1) 
normal, no neurologic abnormalities; (2) sus- 
pect, transient neurologic abnormalities that 
disappeared by the end of the first year; or (3) 
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abnormal, persistent neurologie abnormali- 
ties throughout and at the end of the first 
year of life. Abnormal neurologic signs in- 
cluded persistent abnormalities of tone (hy- 
pertonicity or hypotonicity), abnormal per- 
sistence of primitive reflexes, abnormal eye 
movements, abnormal levels of arousal and 
consciousness, and poor head control. 

Five to 6 Years. —The 5- to 6-year follow- 
up assessment consisted of neurologic and 
psychometric evaluations, performed by ex- 


_ aminers different from those involved in the 


study phase from birth to 1 year. To reduce 
investigator bias, examiners were blinded, 


ie, not aware of each child’s ICH grade, nurs- 


ery course, and 1-year neurologic score. 

A standard neurologic evaluation was per- 
formed by one of us, a pediatric neurologist 
(L.M.F.), as described by Baird and Gor- 
don.” Three neurologic classifications were 
used: (1) normal, no neurologic abnormali- 
ties; (2) suspect, fine- or gross-motor deficit, 
attention-deficit disorders, or language inef- 
ficiency; and (8) abnormal, static neuromotor 
deficits, including hemiparesis, quadripare- 
sis, spastic diplegia, blindness, deafness, sei- 
zure disorder, or hydrocephalus. 

Impairment of fine-motor, gros3-motor, or 
both skills included difficulty with mirror or 
fine-finger movements, hop and balance on 
one foot or both feet, or mild hemiatrophies. 

Psychometrie evaluations measured cog- 
nitive functioning using the Wechsler Pre- 
school and Primary Scale of Intelligence 


(WPPSI) and visual motor perceptual status _ 


using the Beery Visual Motor Integration 
Test (VMI).” The WPPSI has a full scale and 
two subscales—verbal and performance. 
Based on the full-scale scores, three catego- 
ries were defined as follows: normal, IQ of 85 
or higher; borderline, IQ of 71 to 84; and 
abnormal, IQ of 70 or lower. 

The Beery VMI is a form-copyirg test of 24 
geometric forms. Based on raw scores of 0 to 
24, age-equivalent percentiles and standard 
seores were assigned. Standard scores have 
a mean of 10 and an SD of 3. Children with 
standard scores of 7 or more had normal age- 
related visual motor skills, while those with 
scores of 7 or less had abnormal skills. 


Data Analysis 


Descriptive statistics and correlation coef- 
ficients among variables were obtained. Mul- 
tivariate regression analysis was performed 
to examine the combined effect. af ICH and 
other predictors on outcome. 


RESULTS 
Birth ICH and 1-Year Outcome 


The distribution of ICH for the 26 
survivors studied was as follows: 17 had 
no ICH;8 had grade 1; 1 had grade 3; and 
5 had grade 4. 


Nineteen children developed tran- 
sient or persistent ventricular dilata- 
tion during the first year; these included 
10 children with no ICH and all 9 chil- 
dren with any degree of ICH. Only 7 
children, all with no ICH, had no ventri- 
culomegaly. Posthemorrhagie hydro- 
cephalus requiring a ventriculoperiton- 
eal shunt developed in one child with 
grade 4ICH. 

Twenty-five of 26 children were ex- 


- amined during and at the end of the first 


year with the Amiel-Tison Neurologic 
Assessment: 14 were normal, 3 were 
suspect (ie, demonstrating transient 
neurologic abnormalities at some point 
during the first year that had disap- 
peared by the end of the first year), and 
8 were abnormal (showing persistent 
neurologic abnormalities throughout 
and at the end of the first year). One 
child who was unavailable for follow-up 
testing was reported by a community 


‘health clinice to have normal neurodeve- 


lopmental status during and at the end 
of the first year. 

The ICH grade correlated negatively 
with a normal 1-year neurologic out- 
come (r= —.58; P<.001). The more se- 
vere the ICH injury was, the less nor- 
mal the neurologic performance. As 
shown in Table 1, five of six infants with 
grades 3 and 4 ICH were classified as 
having persistent neurologic abnormali- 
ties at the age of 1 year; one child with 
grade 4 ICH was neurologically normal 
at 1 year. By contrast, among 20 chil- 
dren with no or mild ICH (grade 0 and 


~1), 14 were neurologically normal at 1 


year, whereas 6 had transient persis- 
tent neurologic sequelae. 


Birth ICH and 5- to 6-Year Outcome 


Neurologic evaluation at 5 to 6 years 
showed 9 children were normal, 11 were 
suspect, and 6 were abnormal. The pre- 
dominant neurologic dysfunctions were 
subtle motor disabilities consisting of 
fine-motor or gross-motor incoordina- 
tion or both. Specific neurologic abnor- 
malities among children with no ICH or 
grade 1 ICH included sensorineural 
hearing loss, seizures, and spastic diple- 
gia, whereas children with grades 3 and 
4 ICH demonstrated hemiplegia, diple- 
gia, quadriplegia, blindness, and deaf- 
ness, 

The 5- to 6-year psychometric assess- 
ments revealed a WPPSI mean full- 
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scale summary score of 92.1 for all 
groups combined. Scores were in the 
normal range in 19 children, borderline 
in 6 children, and abnormal in only 1 
child. The VMI mean standard score 
was 4.19. The majority of children, 18 of 
26, demonstrated dysfunctions on VMI 
testing; oniy 8 children had normal visu- 
al-motor skills. Furthermore, 21 ehil- 
dren demonstrated a variety of addi- 
tional deficits on psychometrie testing; 
these deficits included speech, hearing, 
language, and attention problems. In 
these subjects, future follow-up psycho- 
logic evaluations were recommended in 
one or more of these specific areas for 
adequate school placement. 
Severity of ICH did not correlate 
with 5- to 6-year cognitive functioning 
on the WPPSI scale (r= —.17; not sig- 
nificant [NS]) (Tabie 2). Among chil- 
dren with grade 4 ICH, two of five had 


. . normal full-scale scores; indeed, one of 


these two children had an exceptional 
IQ of 127. Among six children with bor- 
derline IQ scores, however, three had 
noICH. — 

Similarly, ICH did not correlate with 
5-year VMI scores (r= —.10; NS). De- 


‘spite ICH status, 18 children had visual 


` motor perceptual difficulties. 


Severity of ICH correlated negative- 
ly with 5- to 6-year neurologic outcome 
(r= —.41; P<.01). As shown in Table 1, 
four of six children with severe ICH 


(grades 3 and 4) were neurologically ab- 


normal at 5 years, one was suspect, and 


one was normal; whereas among 20 chil- 


dren with no or minimal ICH (grades 0 
and 1), 8 were neurologically normal, 10 
demonstrated subtle neurologic dys- 
function, and only 2 were abnormal. 


Relationship Between First-Year and 
5- to 6-Year Neurologic Outcomes 


The first-year Amiel-Tison Neurolog- 


ic Assessment score correlated signifi- 
cantly with the 5- to 6-year neurologic 
assessment (r=.53; P<.01) (Table 3). 
Among 11 children who were either ab- 
normal or suspect at 1 year of age, 9 
remained suspect or abnormal at 5 to 6 


__ years of age. The remaining 2 of 11 chil- 


dren showed improvement and were 
neurologically normal at 5 to 6 years. Of 
15 children normal at 1 year of age, 9 
remained normal, while 6 were now sus- 
pect, demonstrating a combination of 
fine- and gross-motor dysfunction; none 
was abnormal. 
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Table 1.— intracranial Hemorrhage (ICH) Status and 1-Year and 5- to 6-Year 
‘Neurologic Outcome 2 


Normal 
(rt Nr TA 


At 5-6 y 


ICH Grade 
Ne ICH 


Atly 
12 (+1)* > 





Atly 


Suspect Abnormal 


At5-6y Atiy AtSGy n 


*One child was not examined by investigator during the first year. Records from a community health clinic 


reported normal neurologic status during the first year. 


Performance 


>85 (n=13) 
70-80 (n=4) 


=85 (n=3) 
=85 (n=1) 


=85 (n=2) 
70-84 (n=2) 
<70 (n=1) 





285 (n=13) 
70-84 (n=4) 


=85 (n=3) 
70-84 (n=1) 


285 (n=2) 
70-84 (n=1) 
<70 (n=1) 


VMI 
Standard 
Full-Scale Score* 
WPPSI* IQ iQ 
285 (n= 14) 
70-84 (n=3) 


285 (n=3) 
70-85 (n=1) 


285 (n=2) 
70-84 (n=1) 
<70 (n=1) 


*WPPSI indicates Wechsler Preschool and Primary Scale of Intelligence; VMI, Beery Visual Motor 


Integration Test. 


Suspect 


Atty 
Nermal 


Suspect 
Atnormal 
Total 





Five- to 6-year cognitive functioning 
did not correlate with the l-year neuro- 
logic status. Most children, regardless 
of their 1-year neurologic status, had 
normal full-scale IQs at 5 to 6 years. One 
chile with grade 4 ICH and an abnormal 
1-year neurologic status had an excep- 
tional 5- to 6-year IQ of 127, 

Sigrificant relationships existed be- 


tween 5- to 6-year neurologic status and - 


WPPEI (r= .389; P<.05), as well as VMI 
(r= .66; P<.001). Thus, at 5 to 6 years, 
there was a correlation between neuro- 
logic and cognitive status. 


At5to6y 


Abnormal 


Multivariate Approach to 
Predicting 1- and 5- to 6-Year 
Outcomes in Infants With ICH 


Regression Analysis: 1-Year Neuro- 
logic Outcome. — One-year neurologic 
scores in the follow-up sample were pre- 
dicted by the following variables in de- 
scending order of importance: ICH 
(standardized B [SB]=.52), gestational 
age (SB=.42), and sex (SB= —.42): 
birth weight did not add to the predic- 
tion (SB = —.06). The amount of vari- 
ance in the 1-year neurologic perfor- 

‘mance accounted for by these four 
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predictors was .57 (multiple r [MR]= 
—.75). 

These results show that ICH is the 
most relevant factor in the prediction of 
the 1-year neurologic outcome (25% of 
the variance) followed by gestational 
age and sex (82% of the variance). 

Regression Analysis: 5- to 6-Year 
Neurologic Outcome.—The 5- to 6- 
year neurologic outcome was predicted 
. by the following variables: ICH 
(SB = .35), gestational age (SB = — .37), 
birth weight (SB=.06), sex 
(SB = —.01), and 1-year neurologic per- 
formance (SB=.36). The amount of 
variance accounted for by these vari- 
ables in the 5- to 6-year neurologic per- 
formance was 38% (MR=.57). As ex- 
pected, the short-range predictor of 1- 
year neurologic outcomes makes the 
highest contribution, yet neonatal ICH 
is not a negligible predictor. Although 
important, the relative contribution of 
ICH and gestational age diminished, 
while that of 1-year neurologic outcome 
increased. l 

Similarly, predictions regarding 5- to 
6-year WPPSI performance (amount of 


variance accounted for 18%, MR =:36) © 


and VMI performance (amount of vari- 
ance accounted for 10%, MR = .32) were 
low. The importance of ICH as a predic- 
tor was reduced (SB =.04). 

By contrast, the predictability of the 
5- to 6-year neurologic performance was 
enhanced by considering as predictors 
the WPPSI (SB=-—.16) and VMI 
(SB = —.30), and the amount of vari- 
ance increased to 42% (MR = .65). 


COMMENT 


In this study, ICH severity corre- 
lated with the extent of neurologic ’se- 
quelae seen at early (1-year) and school- 
aga (5- to 6-year) follow-up evaluations. 
The more severe the ICH, the less nor- 
mal were neurologic performances. 
Children with severe ICH (grades 3 and 
4) were classified as neurologically sus- 
pezt or abnormal on early and later neu- 
rologic examinations. Mild ICH (grade 
1) was associated with all neurologic 
classifications at 1 year, whereas it was 
primarily associated with subtle neuro- 


logic dysfunctioning (suspect neurologic ` 


. category) at 5 to 6 years. Thus, ICH is 
an important variable that influences 
early and later neurologie outcomes in 
affected infants. 
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Our results associating [CH and neu- 
rologic outcomes are consistent with 
previous longitudinal studies of short- 
and long-term outcomes. In contrast to 


Palmer et al,” we did not find an associa- 


tion between ventriculomegaly and out- 
come measures. Furthermore, in our 
study, ICH severity appeared to be an 
important factor in the development of 
posthemorrhagic ventricular dilatation, 
since all children with ICH had persis- 
tent ventriculomegaly throughout the 
first year of life. | 

The ICH grading system used in 1980 
made no distinction between two types 


-of grade 4 ICH lesions, cerebral paren- 


chymal hemorrhage and periventricular 
leukomalacia. Thus, outcomes were not 
differentiated between these two- le- 
sions. This is an important issue because 
of controversial aspects pertaining to 
grade 4 ICH, ie, hemorrhage vs isch- 
emia, their associated pathophysiologic 
risk factors, and prognostic outcomes. 
One attractive hypothesis suggests that 
intracerebral hemorrhage is only a com- 
ponent of a larger lesion, ischemic in 
nature.” 

The absence of ICH did not guarantee 
a normal neurologic score either at 1 
year or 5 to 6 years. Although most 
children with no ICH were normal on 
early follow-up evaluation, they primar- 
ily demonstrated subtle neuromotor 
dysfunction at school age. Thus, while 
ICH is a major factor influencing future 
neurologic outcome, additional vari- 
ables also have influence. We postulate 
that such variables include severity of 
perinatal medical complications, birth 
growth parameters (birth weight), and 
maturation (gestational age). Further- 
more, since the correlation between 
ICH and neurologic status diminishes 
somewhat with increasing age, postna- 
tal socioeconomic environment is also 
likely an important variable influencing 
neurologic outcome. Previous studies 
have substantiated the importance of 
such variables on neurologic cutcome.” 

Overall, our results indicate that all 
very-low-birth-weight preterm infants 
with and without ICH should be moni- 
tored throughout early childhood for 
neurologic sequelae to detect subtle and 
overt abnormalities requiring special 
attention. 

The 1-year neurologic outcome was 
the most accurate predictor of the 5- to 


6-year neurologic outcomes vs other 
predictors, including ICH status, birth 
weight, gestational age, and sex. When 
specific 1-year neurologic classifications 
were compared with 5- to 6-year classi- 
fications, our findings were slightly 
different from previous studies. These 
reports concluded that the best correla- 
tions between infancy and school-age 
neurologic outcomes were for children 
who were either normal or abnormal on 
early examinations.*"” We found the 
greatest correlation for children who 
were either neurologically suspect or 
abnormal during the first year. Most 
infants with transient or persistent neu- 
rologic abnormalities during the first 
year continued to display subtle or overt 
neurologie deficits at age 5 to 6 years. 
Thus, transient and persistent neuro- 
logic abnormalities during the first year 
of life seem to be important precursors 
of persistent neurologie deficits. 

The 1-year neurologic score was not 
an accurate indicator of 5- to 6-year 
functioning for infants neurologically 
normal at 1 year of age. At 5 to 6 years 
there were fewer neurologically normal 
children. Therefore, a normal 1-year 
neurologic score did not preclude neuro- 
logic dysfunctioning at the age of 5 to 6 
years. 

Thus, for the 1-year neurologic ex- 
amination, the sensitivity is better than 
the specificity; in other words, the 
chance of detecting abnormal children 
at 5 to 6 years of age is better than that 
of identifying healthy survivors. These 
results should satisfy the goals of the 
clinician. 

The differences between our results 
and those of previous studies regarding 
correlations between early and later 
neurologic outcomes may reflect differ- 
ent study methods. Some previous 
studies included only infants with 
“symptomatic” ICH,*” while others did 
not account for the presence of ICH at 
all.* Furthermore, results of our study 
may be limited by a small sample size 
and poor follow-up rate. 

In contrast to neurologic outcomes, 5- 
to 6-year cognitive outcomes did not 
correlate with either ICH severity or 1- 
year neurologic outcome. The majority 
of children had normal IQ scores and 
abnormal VMI scores despite ICH or 1- 
year neurologic status. Thus, while 
most children demonstrated normal 
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overall cognitive function, they dis- 
played subtle dysfunction in the form of 
abnormal VMI abilities and other learn- 
ing disabilities. 

The 5- to 6-year neurologic and cogni- 
tive sequelae in very-low-birth-weight 
preterm infants with and without ICH 
are primarily subtle motor and percep- 
tual dysfunctions. Intracranial hemor- 
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rhage has significant influence on neu- 
rologic outcomes since ICH severity 
correlated with the extent of neurologic 
sequelae. Although the school-age ab- 
normalities described are characterized 
as subtle, they may presage important 
future problems of learning disability 
and school failure, making early identi- 
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Hypophosphatemia in Breast-fed Low-Birth-Weight 
Infants Following Initial Hospital Discharge 


Robert T. Hall, MD; Robin E. Wheeler, MS, RD; Michael B. Montalto, MS; John D. Benson, PhD 


e The present study evaluated 12 in- 
fants with birth weights less than 2000 g 
who received human milk plus a multivita- 
min supplement and 20 similar infants 
who received standard cow's milk formula 
for 16 weeks from the time of initial hospi- 
tal discharge. Examination at birth, at hos- 
pital discharge (study entry), at 4 and 16 
weeks after hospitalization, and at 52 
weeks of age revealed no intergroup dif- 
ferences in body weight, length, and head 
circumference. Hypophosphatemia (plas- 
ma phosphorus concentration <1.45 
mmol/L) developed in 6 infants fed human 
milk (5 infants at 4 weeks and 1 infant at 16 
weeks of study). Mean vitamin D intakes, 
but not calcium and phosphorus intakes, 
were significantly lower during hospital- 
ization in human milk—fed infants with hy- 
pophosphatemila (44 [25, SD] !U/d) com- 
pared with those without hypophos- 
phatemia (322 [180] IU/d). These data 
indicate that human milk~—fed, low-birth- 
weight infants are at risk for hypophos- 
phatemia following initial hospital dis- 
charge. Plasma calcium, phosphorus, and 
alkaline phosphatase concentrations at 
hospital discharge may not predict the in- 
fants at risk. Vitamin D supplementation 
early in the infants’ hospital course may 
prevent hypophosphatemia. 

(AJDC. 1989;143:1191-1195) 


one hypomineralization is a signifi- 

cant problem in low-birth-weight in- 
fants exclusively fed human milk.”° 
There are adequate data indicating that 
hypophosphatemia and rickets during 
the initial hospital course”’ ean be pre- 
vented in these infants by giving calci- 
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um, phosphorus, and vitamin D supple- 
ments.” 

However, low-birth-weight infants 
have been studied infrequently beyond 
hospitalization.” The purpose of the 
present study was to evaluate biochem1- 
cal evidence of bone hypomineraliza- 
tion’ in human milk-fed low-birth- 
weight infants compared with formula- 
fed infants after hospital discharge. 


PATIENTS AND METHODS 


Infants were eligible for participation in 
the study if their birth weights were below 
2000 g and there were no major congenital 
malformations, necrotizing enterocolitis, 
bronchopulmonary dysplasia, malabsorp- 
tion, or other apparent conditions affecting 
the nutritional status. Parents were ap- 
proached regarding their infant's participa- 
tion, and informed written consent was ob- 
tained before entry in the study, which was 
approved by the Institutional Review Board. 
No attempt was made to assign infants to the 
human milk—fed vs formula-fed group. The 
study was initiated during the week before 
discharge from the hospital. Management 
prior to that time was at the discretion of the 
attending physician. However, calcium, 
phosphorus, vitamin D, and energy intake 
measurements were obtained for all infants 
during initial hospitalization. Mean daily in- 
takes of calcium and phosphorus were de- 
rived from human milk composition data of 
Lemons et al.” 

The human milk-fed group was given 1 
mL/d of a multivitamin preparation (Vi-Day- 
lin, Ross Laboratories, Columbus, Ohio) con- 
taining 400 IU of vitamin D at hospital dis- 
charge. Any previous mineral sup- 
plementation was discontinued at study 
entry. Infants with birth weights below 1500 
g generally received supplementation during 
initial hospitalization with calcium, phospho- 
rus, and vitamin D in the form of powdered 
human milk fortifier or premature infant for- 
mula in accordance with recommendations of 
the attending physician. Additional supple- 
mentation with vitamin D from multivitamin 
preparations was also given in accordance 
with recommendations of the attending phy- 


sician. No formula supplementation was giv- 
en to human milk-fed infants during the 16 
weeks following hospital discharge. 

Formula-fed infants were given a 2800- 
kJ/L cow's milk formula (Similac With Iron, 
Ross Laboratories) at study entry during the 
week prior to hospital discharge. Vitamin 
supplementation was given to the formula- 
fed group during hospitalization at the dis- 
eretion of the attending physician. Infants 
with a birth weight below 1500 g were gener- 
ally given a whey-predominant premature 
infant formula containing 3400 kJ/L that was 
switched to the 2800-kJ/L formula at study 
entry. No vitamin supplementation was giv- 
en following study entry in addition to that 
present in the formula. 

Plasma calcium, phosphorus, and alkaline 
phosphatase measurements were obtained 
at study entry and at 4 and 16 weeks follow- 
ing study entry. Body weight, length, and 
head circumference were obtained by one of 
us (R.E.W.) at study entry and at 2, 4, 8, 12, 
and 16 weeks following study entry. From 16 
weeks after study entry until 52 weeks of 
age, infants were not given a prescribed 
feeding protocol. At 1 year of age, anthropo- 
metric measures were made. All weight mea- 
surements after study entry were obtained 
on the same scale calibrated to a 10-g aecura- 
cy. Length was obtained with the infant su- 
pine on a length board using two attendants. 
Head circumference measurements were ob- 
tained with the same tape measure through- 
out the study. 

Statistical evaluations of differences be- 
tween groups were made using the Student ¢ 
test for mean values and the Fisher Exact 
Test for frequencies. A stepwise discrimi- 
nant analysis was performed using a BMDP 
7M program to evaluate differences between 
infants with and without hypophosphate- 
mia.” A plasma phosphorus concentration of 
1.45 mmol/L or lower and an alkaline phos- 
phatase concentration of 450 IU/L or greater 
were considered significantly abnormal. *®” 


RESULTS 


Descriptive data from the infants fed 
human milk and formula are shown in 
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Table 1. The only significant intergroup 
difference was race; there were signifi- 
eantly more white infants in the human 
milk group (P<.001). 

Groups did not differ in growth or 
absolute weight, length, and head cir- 
cumference during the first 4 months of 
the study or at 1 year of age (Table 2). 

Mean plasma concentrations of cal- 
cium, phosphorus, and alkaline phos- 
phatase were within normal limits and 
did not differ between the two groups 
at study entry (Table 3). No infant 


had a phosphorus concentration of 1.45 


mmol/L or lower (hypophosphatemia) 
or an alkaline phosphatase concentra- 
tion of 450 [U/L or greater (hyperphos- 
phatasia) at study entry. However, the 
mean plasma phosphorus concentration 
was significantly lower and the mean 
alkaline phosphatase concentration sig- 
nificantly higher in the group fed human 





Mean birth weight, g 

Mean birth length, cm 

Mean birth head circumference, cm 
Mean gestational age, wk 


intrauterine growth, appropriate for gestational 
age/small for gestational age, No. of infants 


Mean Apgar score 
1-min 


5-min 
Sex, M/F, No. of infants 
Race, W/B, No. of infantst 
Mean age at study entry, d 





*Values in parentheses are SDs. 
+P<.001. 


Table 1.—Descriptive Data in Two Nutrition Groups* 


Human Milk (n=12) Formula (n = 20) 





milk by 4 weeks after study entry. 
These differences persisted at study 
week 15. No formula-fed infant experi- 
enced hypophosphatemia or hyperphos- 
phatasia during the study period. 
Stepwise discriminant analysis was 
performed using 12 variables to distin- 
guish etiologic factors for hypophospha- 
temia: (1) race, (2) sex, (8) birth weight, 
(4) length, (5) gestational age, (6) mean 
vitamin D intake per day, (7) mean calci- 
um intake in kilograms per day, (8) 
mean phosphorus intake in kilograms 
per day, (9) mean energy intake in kilo- 
grams per day, (10) type of feeding, (11) 
mean Apgar scores at 1 and 5 minutes of 
age, and (12) mean weight at 16 weeks. 
This procedure correctly classified 
93.5% cf infants using two variables, ie, 
type of feeding and vitamin D intake. 
All infants with hypophosphatemia re- 
ceived human milk and had a significant- 












1663 (235) 1503 (340) 
43,2 (3.3) 41.6 (3.7) 
29.3 (1.6) 28.6 (2.4) 
33.0 (1.5) 31.6 (2.4) 
10/2 18/2 
6.4 (1.8) 6.9 (1.9) 
8.3 (0.9) 7.8 (1.4) 
3/9 10/10 
44/1 13/7 







25 (10) 36 (20). 





ly lower vitamin D intake during hospi- 
talization (mean [SD], 44 [25] IU/d) than 
infants without hypophosphatemia (822 


` [180] TU/d, Table 4). This difference was 


due to low vitamin D intake early in the 
hospital course of six human milk—fed 
infants in whom hypophosphatemia de- 
veloped. Although there was a differ- 
ence in calcium and phosphorus intake 
between infants fed formula and human 
milk, there was not a difference in these 
mineral intakes in human milk—fed in- 
fants with and without hypophosphate- 
mia. Energy intakes were nearly identi- 
cal among all infants. 

Additional evaluation of infants-with 
and without hypophosphatemia appears 
in Table 5. Mean birth weights of the 
two groups were 1715 œ (infants with 
hypophosphatemia) and 1611 g (infants 
without hypophosphatemia; P, not sig- 
nificant). Gestational age and age at 
study entry were not different. There 
was likewise no difference in the sex, 
race, severity of illness, or length of 
hospital stay between the two groups of 
human milk—fed infants. 

Five of 12 infants had hypophospha- 
temia at study week 4. A sixth infant 
had a plasma phosphorus concentration 
of 1.25 mmol/L at 16 weeks. One infant 
had hyperphosphatasia at 4 weeks and 2 
infants had it at 16 weeks. Three infants 
required supplementation with calcium 
and phosphorus because of persistent 
hypophosphatemia at 16 weeks. One 
additional infant in the human milk—fed 
group (patient 13), whose birth weight 
was 505 g, was dropped from the study 
at 4 weeks because she had a plasma 
phosphorus concentration of 1.15 
mmol/L and an alkaline phosphatase 


Table 2,--Mean Growth Measurements in Human Milk and Formula Groups r 


Study Entry 4 wk 12 wk 16 wk Ty 
naaien A a e S 


Human Human Human Human Human Human 
Growth Measurement Milk Formula Milk Formula Milk Formula Milk Formula Milk Formula Milk 


Age, d 25 36 53 64 147 
Weight, g 2000 2025 2878, 3006 5350 


Formula 


Weight gain, g/d 

Weight gain, g/kg per day 
Length, cm 

Length gain, mm/d 

Head circumference, cm 


Head circumference gain, 
mm/d 
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Table 3.—Concentrations of Calcium, Phosphorus, and Alkaline Phosphatase in Human Milk and Formula Groups* 





Study Entry 4wk 16 wk 
Human Milk Formula Human Milk | Formula Human Milk Formula 
Calcium, mmol/L 2.50 (0.05) 2.45 (0.05) 2.45 (0.05) 2.45 (0.10) 2.55 (0.10) 2.55 (0.05) 
Phosphorus, mmol/L 1.85 (0.15) 2.10 (0.20) 1.50 (0.25)t 2,15 (0.15) 1.70 (0.30)T 2.00 (0.15) 
Alkaline phosphatase, IU/L 236 (95) 187 (53) © 380 (155)f . 182 (66) 241 (90)f 169 (37) 
*All values are mean (SD). 
TP<.001. 


Table 4.—Mean Intakes During Hospitalization* . 


Energy Intake, Caicium Intake, Phosphorus intake, Vitamin D Intake, 
Group Patient No. kJ/kg per Day mg/kg per Day mg/kg per Day mg/kg per Day 

Formula 1 378 91 53 311 
416 109 56 404 
3 403 106 56 465 
4 399 147 96 240 
5 420 98 58 458 
6 391 67 45 88 
7 336 57 39 77 
8 374 94 70 385 
9 462 72 54 141 
10 344 50 59 308 
11 403 105 83 114 
12 244 167 99 239 
13 466 125 65 690 
14 445 71 47 105 
15 416 107 54 388 
16 403 106 56 398 
17 454 93 64 444 
18 391 86 70 517 
19 416 99 54 428 
20 370 67 51 101 

Mean (SD) 395 (50) 96 (29) 61 (16) 315 (172) 

Human milk with 
hypophosphatemia 1 424 50 28 31 
2 424 83 42 12 
3 370 48 29 35 
4 412 80 47 70 
5 344 49 35 79 
6 365 48 22 40 
Mean (SD) 391 (34) 58 (18) 34 (9) 45 (25) 
Without 

hypaphosphatemia 1 416 76 47 363 
2 407 98 57 537 
3 365 39 18 642 
4 420 94 51 126 
5 378 54 33 363 
6 ~ 412 60 30 59 

Mean (SD) 399 (21) 70 (23) 39 (15) 322 (180) 


*For the formula group compared with the human milk group with hypophosphatemia, P was not significant for energy intake, P=.006 for calcium intake, 
P= .0004 for phosphorus intake, and P= .0001 for vitamin D intake; for the formula group compared with the human milk group without hypophosphatemia, P was 
not significant for energy intake and vitamin D intake, P=.058 for calclum intake, and P=.005 for phosphorus intake; and for the human milk group with 
hypophosphatemia compared with the human milk group without hypophosphatemia, P was not significant for energy intake, calcium intake, and phosphorus 
intake and P = .0008 for vitamin D intake. 
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concentration of 910 IU/L; she was giv- 
en supplementation with calcium and 
phosphorus. 

Linear growth by SD from normal 
median values” in the infants with 
and without hypophosphatemia is pre- 
sented in Table 6. There were no signifi- 
cant differences, although the infants 
with hypophosphatemia always had a 
slightly greater length percentile and 
incremental growth compared with in- 
fants without hypophosphatemia. 


COMMENT 


Data from the present study indicate 
that hypophosphatemia and hyperphos- 
phatasia, which are plasma markers for 
bone hypomineralization and rickets, 
oecur in a large percentage of low-birth- 
weight infants following hospitalization 
in spite ofnormal values at discharge. In 


the present study, these infants were 
confined to those who were fed human 
milk buż failed to receive adequate vita- 
min D supplementation. This finding 
was unexpected, since infants were re- 
ceiving supplemental calcium, phospho- 
rus, and vitamin D with human milk 
fortifier or premature formula during 
hospitalization. However, the pow- 
dered fortifier provided only 260 IU of 
vitamin D per 100 mL of fortified breast 
milk (1 package contains 25 mL), and 
the liquid fortifier provided only 61 IU 
of vitamin D per 100 mL when added to 
an equal volume of breast milk. Calcula- 
tion of vitamin D intakes from hospital 
records revealed that all six infants with 
hypophosphatemia had prolonged peri- 
ods of minimal vitamin D intake early in 
their hospital course. This was due to 
the perception that the multivitamin 


Table 5.— Human Milk-Fed Infants 


Highest 
Alkaline 
Phosphatase 


Lowest 
Phosphorus 


preparations commonly used either 
were causing gastric residuals and ab- 
dominal distention or were associated 
with an increased risk of necrotizing en- 
terocolitis from hyperosmolality.” 

It is of interest that hypophosphate- 
mia developed in human milk-fed in- 
fants -with a low vitamin D intake who 
received calcium and phosphorus sup- 
plements in quantities similar to infants 
with higher vitamin D supplementation 
in whom hypophosphatemia did not de- 
velop. Four of six infants who experi- 
enced hypophosphatemia had a birth 
weight between 1500 and 2000 g. Previ- 
ous reports have generally emphasized 
very-low-birth-weight infants (<1500 
g) as the population at risk. 

Linear growth in human milk-fed in- 
fants, including those who experienced 
hypophosphatemia, was not different 
from that in formula-fed infants during 
the 16-week study period and was with- 
in normal limits at 1 year of age. Greer 
et al” reported decreased body length at 
1 year of age in solely breast-fed term 
infants without vitamin D supplementa- 
tion. However, three infants in our 


group with hypophosphatemia that per- 
sisted to 16 weeks did receive calcium 
and phosphorus supplements until their 
hypophosphatemia resolved. 

The present data indicate that bio- 
chemical markers of bone mineraliza- 
tion obtained at the time of hospital dis- 
charge may not predict the preterm 
infant at risk for hypophosphatemia. 
The data emphasize the importance of 
vitamin D supplementation, particular- 
ly in low-birth-weight infants fed hu- 
man milk. Concentrations of vitamin D 
present in human milk fortifiers do not 
meet the needs of low-birth-weight in- 
fants. A large dose of intramuscular vi- 
tamin D given early in the hospital 
course might have prevented hypophos- 
phatemia in the infants who did not re- 


Age at 
Study 
Entry, d 


Concentration, 
IU/L. (Study 
Week) 


Concentration, 
mmol/L (Study 
Week) 


Birth Gestatlonal 


Age, wk 


Patient 


No. Weight, g 


__ Mean Plasma Phosphorus Concentration <1.45 mmol/L 
1760 32 17 1.30 (4) 


1408 30 1.25 (4) 
1910 1.45 (4) 
1330 1.05 (4) 
1940 1.25 (16) 374 (4) 
1941 1.25 (4) 359 (4) 
1715 25 1.25t 381 


___ Mean Plasma Phosphorus Concentration >1.45 mmol/L 
- 1440 34 28 1.60 (16) 


1446 1.50 (16) 
1700 1.75 (0) 
1810 1.75 (4) 
1840 1.60 (16) 260 (4) 
1430 1.60 (4) 563 (4) 
1611 1.65 345 


303 (4) 
682 (4) 
271 (4) 
294 (4) 


574 (4) 
310 (16) 
133 (16) 
231 (0) 





*These patients received calcium and phosphorus supplementation at 16 weeks for persistent hypo- ceive adequate supplementation 
hosphatemia. ne j 
p PLDN. Additional factors in the development 


of hypophosphatemia may be variability 
in the concentrations of calcium and 


Table 6.—Linear Growth in infants With and Without Hypophosphatemia Relative to Normal Median Values of Healthy Term Infants* 


Linear Growth Compared With Normal Median Values 


12 wk 1y 


—2.68 (0.91)  —2.63 (1.04) 0.67 
-3.25 (0.12) — -3.11 (0.29 —-1.81 


Study Entry 4 wk 8 wk 


—3.04 (0.08) 
—3.97 (0.02) 


-3.89 (0.03) 
-4.03 (0.01) 


—3.53 (0.14) 
—3.80 (0.03) 


~2.87 (0.36) 
~3.40 (0.08) 


Hypophosphatemia 
No hypophosphatemia 





*All values are mean (SD). 
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phosphorus in human milk and inconsis- 
tent intake of vitamin D supplementa- 
tion following discharge. These vari- 
ables were not evaluated in the present. 
study. Continued vigilance is necessary 
to ensure adequate calcium, phospho- 
rus, and vitamin D intakes in low-birth- 
weight infants during and after hospi- 
talization. 


We thank C. Gay Kurth, MT(ASCP), Cheryl 
Quimero, and Linda Rippetoe for their participa- 
tion in the management and accrual of patient data 
anc. John V, Anderson, MD, for his participation in 
data analysis. 
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Nasal Intermittent Positive-Pressure Ventilation 
Offers No Advantages Over Nasal Continuous Positive 


Airway Pressure in Apnea of Prematurity 


C. Anthony Ryan, MB, MRCP(Ire), MRCP(UK), FRCPC; 
Neil N. Finer, MD, FRCPC; Katherine L. Peters, RN, BScN, MN 


è A prospective, randomized, cross- 
over trial was performed to compare the 
efficacy of nasal intermittent positive- 
pressure ventilation with nasal continu- 
ous positive airway pressure in Infants of 
less than 32 weeks of gestation. Continu- 
ous positive airway pressure was deliv- 
ered at end-expiratory pressures of 4 cm 
H,O, while peak pressures of 20 cm H,O 
and end-expiratory pressures of 4 cm H,O 
were used during nasal Intermittent posi- 
tive-pressure ventilation at ventilatory 


rates of 20 breaths per minute. The fre- | 


quency and extent of apnea and bradycar- 


dia during a 6-hour period in a patient re- | 


ceiving nasal continuous positive alrway 
pressure were compared with a similar 
crossover period of nasal intermittent 
positive-pressure ventilation. Although 
the infants had slightly less frequent epi- 
sodes of apnea per hour (0.6+0.7 vs 
0.5+0.7) and bradycardia per hour 
(1.2+1.3 vs 0.9+1.0) during nasal inter- 
mittent positive-pressure ventilation, 
these differences were not significant. 
There were no significant differences in 
the severity of these events as assessed 
by the duration and fall In transcutaneous 
oxygen pressure during apnea and heart 
rate during bradycardia. There were no 
significant changes in blood gases 
throughout the study. Nasal intermittent 
positive-pressure ventilation appears to 
have no advantages over nasal continu- 
ous positive airway pressure in prevent- 
ing apnea and does not alter gas ex- 
change in infants of less than 32 weeks of 
gestation. 
(AJDC. 19893143:1 196-1198) 


C ontinuous positive airway pressure 

(CPAP) by the nasal route is a useful 
adjunct to neonatal ventilatory manage- 
ment. It is widely used in the manage- 
ment of neonatal respiratory distress 
syndrome” and apnea of prematurity” 
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as a method of weaning infants from 
ventilators.’ 

In addition to using CPAP by the na- 
sal route, we have used intermittent 
positive-pressure ventilation (IPPV) by 
nasal prongs and nasopharyngeal tubes 
in infants of 32 weeks of gestazion or less 
in an attempt to avoid intubation for 
apnea or respiratory failure. Despite 
scant evidence in the literatcre for this 
practice, a questionnaire sen: to the di- 
rectors of 19 tertiary care nurseries in 
Canada showed that 9 (53%) of 17 had 
also used nasal [PPV as a form of venti- 
latory support for these infants. While 3 
of the latter respondents no longer used 
nasal IPPV, the remainder said they 
found it of benefit in clinical practice, 
particularly in managing in-ants with 
low birth weights (C.A.R., unpublished 
data, April 1986), 

A prospective, randomiz2d, cross- 
over trial was therefore initiazed to clar- 
ify the role of nasal IPPV by zomparing 
its efficacy with that of nasa. CPAP on 
gas exchange and apnea in infants ofless 
than 32 weeks of gestation. 

PATIENTS AND METHODS 

Infants of 32 weeks of gestaticn or less by 
maternal dates or early obstetric ultrasound 
and who were treated by nasal CPAP for 
apnea of prematurity by the attending neo- 
natologiss were eligible for the study. Known 
causes of apnea were excluded. The infants 
were, without exception, receiving amino- 
phylline end were in stable condition, except 
for their apneic episodes, at the time of 
study. 

Both CPAP and nasal IPPV were deliv- 
ered by a Baby Bird ventilator (Bird Corp, 
Palm Springs, Calif) at end-expizatory pres- 
sures of 4 cm H,O during CPAP and peak 
pressures of 20 em H,O and enc-expiratory 
pressures of 4 cm H,O during nasal IPPV. 
These pressures were measured at the proxi- 
mal end of the nasal prongs or nasopharyn- 
geal tube by a pressure transducer (model 
MP45-4, Validyne Engineering Corp, North- 
ridge, Calif) when the outlet wes occluded. 
The ventilatory rate was set az 20 breaths 
per minute during nasal IPPV. 


After obtaining informed parental con- 
sent, a baseline blood gas measurement 
while the infant was receiving CPAP was 
taken, and the infants were randomized to 
either CPAP or nasal IPPV according to a 
computer-generated randomization sched- 
ule. After receiving CPAP or nasal IPPV for 
2 hours, a blood gas measurement was re- 
peated. After receiving one mode for 6 hours 
(CPAP or nasal IPPV), a third blood gas 
measurement was taken and the infant was 
switched to the alternative mode. Two fur- 
ther blood gas determinations were taken 
after 2 and 6 hours on the alternative mode. 
In infants with indwelling arterial catheters, 
arterial blood gases were determined. “Arte- 
rialized” capillary gases were measured in 
the remaining infants, since, in well-per- 
fused infants, arterialized capillary PCO, has 
an excellent correllation with arterial Pco,. 
All infants were monitored with a transcu- 


taneous Po, (tePo,) electrode (model 632, 


Roche Medical Electronies Inc, Everett, 
Mass) and the tcPo, at the time of the blood 
gas measurements, rather than the capillary 
PO, reading, was analyzed when a capillary 
gas measurement was taken. 

The heart rate, respiratory impedance, 
tePO,, and proximal airway pressures were 
simultaneously recorded throughout the 
study on a four-channel recorder (model 
7404A, Hewlett Packard Industrial Record- 
er, Medical Electronics Division, Waltham, 
Mass). At the end of the study period the 
tracings were analyzed, and the apnea attack 
rates with the infant receiving CPAP and 
nasal IPPV were documented. Significant 


_ apnea was defined as the cessation of sponta- 


neous respirations for more than 15 seconds 
with an associated decrease in tePO, of more 
than 5mm Hg and/or a decrease in heart rate 
of more than 20% of the baseline heart rate. 
Significant bradycardia was defined as a de- 
crease in heart rate of more than 20% of the 
baseline heart rate. Apnea and/or bradycar- 
dia that oecurred during nursing interven- 
tions were not included in the study. 

Based on previously published variability 
of apnea in infants of less than 32 weeks of 
gestation in this unit,” 20 subjects were re- 
quired, according to the tables of Machin and 
Campbell,’ to detect a 50% reduction in ap- 
nea with nasal IPPV compared with nasal 
CPAP at a power of 80% (a =.05, one-tailed 
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test). Statistical analysis of the means was 
pertormed with a paired Student ¢ test (two- 
tailed test) and analysis of variance when 
more than 2 means were tested. P<.05 was 
considered significant and data are reported 
as mean + SD. The protocol was approved by 
the Clinical Investigation Committee of the 
Royal Alexandra Hospitals, Edmonton, 
Canada. 


RESULTS 
Demographie data on the 20 infants 


are presented in the following tab- 
ulation: 


Mean+SD 
Value (Range) 
Birth Weight, g 923 + 292 
(540-1600) 
Gestation, wk 26+2 
(22-82) 
Weight at study, g 979 +315 
(530-1655) 
Age at study, d 25.0+ 15.6 
(3-56) 


The mean fraction of inspired oxygen 
during the study was 0.29+0.1 (range, 
0.21 to 0.6). End-expiratory pressures 
measured at the proximal airway dur- 
ing nasal CPAP and IPPV varied from 2 
to 4 em H0, while the peak pressures 
during nasal IPPV varied from 8 to 21 
em H,O, averaging approximately 10 cm 
H,O. 

The frequency and extent of apnea 
and bradycardia when comparing the 6- 
hour period that the infants were re- 
ceiving nasal CPAP with a similar cross- 
over period receiving nasal IPPV are 
presented in the Table. Although in- 
fants receiving nasal IPPV had slightly 
less frequent episodes of apnea and bra- 
dycardia per hour, these differences 
were not significant. In addition, there 
were no significant differences in the 
severity of these events as assessed by 
the duration and the fall in tePo,during 
apnea and heart rate during brady- 
cardia. 

The Paco,, Pao,, and alveolar-to-ar- 
terial oxygen gradient did not change 
significantly throughout the study. 
There were no significant differences in 
these values when comparing the period 
that the infants were receiving nasal 
CPAP with that when infants were re- 
ceiving nasal IPPV (Table). 


COMMENT 


Our study was not designed to exam- 
ine the efficacy of nasal CPAP in the 
management of apnea of prematurity, 
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Apnea, No. of episodes per hour 
Longest apnea episode, seconds 

Greatest decrease in tcPo,, mm Hg 
Bradycardia, No. of episodes per hour 
Greatest decrease in heart rate, beats per min 
Paco, at 0 h, mm Hg 

Paco, at 2 h, mm Hg 

Paco, at 6 h, mm Hg 

Pao, at 0 h, mm Hg 
Pao, at 2 h, mm Hg 
Pao, at 6 h, mm Hg 


l Comparison Between Nasal CPAP and Nasal IPPV* 


Nasa! CPAP Nasal IPPV 





23+20 21+22 
17+15 14+11 
1.2+1.3 0.9+1.0 
66+ 36 56+ 43 
44+6 45+8 
44+8 45247 
43+7 44+8 
58+ 10 57+13 


*Values are given as mean + SD, CPAP indicates continuous positive airway pressure; IPPY, intermittent 
positive-pressure ventilation. tcPo, indicates transcutaneous Poz. 


because this form of therapy has already 
been shown to be advantageous.“ Rath- 
er, we were interested in seeing wheth- 
er nasal IPPV was more effective than 
nasal CPAP in preventing apnea epi- 
sodes in infants of less than 32 weeks of 
gestation. We have shown, in the pre- 
sent prospective randomized crossover 
trial, that nasal IPP’V did not reduce the 
incidence of apnea, when compared 
with nasal CPAP, in this population. 
The choice of a 6-hour trial before and 
after crossover was arbitrary. This pe- 
riod needed to be long enough to docu- 
ment a minimum number of apnea epi- 
sodes and yet not so prolonged as to 
introduce other variables, such as a nat- 
ural improvement in the infants’ condi- 
tion over time. 

Based on a sample size of 29 infants, 
we can be confident that a 50% or higher 
increase in the incidence of apnea during 
nasal IPPV was not missed by our 
study. Because infants ventilated with 
nasal prongs or face masks are 30 times 
more likely to suffer gastric perfora- 


tions than infants ventilated with endo- 


tracheal tubes,” we believed that such a 
reduction in the incidence of apnea 
would have been warranted to justify 
the continued use of nasal IPPV. 
Although nasal CPAP has proved ef- 
fective in the treatment of obstructive 
and mixed apnea,*’ the mechanism of 
action has not been fully elucidated. It 
may involve improved oxygenation, al- 
tered respiratory reflexes, or both.”™ 
Hagan et al have postulated that 
CPAP may stabilize the rib cage and so 
reduce inhibitory neural input to the 
respiratory control center. It may also 
act in reducing apnea incidence by im- 
proving oxygenation secondary to lung 


inflation” or by eliminating the Hering- 
Breuer deflation reflex.” It has also 
been suggested that its action is related 
to improved patency of the upper air- 
way either by activation of dilator mus- 
cles or by passive splinting, thus re- 
ducing the incidence of obstructive 
apnea.”"* We had postulated that nasal 
IPPV might enhance the latter effect by 
producing higher mean pharyngeal 
pressures and, in addition, might abort 
some apneic spells by the intermittent 
inflation of the hypopharynx, through a 
mechanism known as Head’s paradoxi- 
cal reflex. 

It could be argued that nasal IPPV 
may have a more beneficial effect on 
obstructive apnea as opposed to central- 
ly mediated apnea. Over 40% of apneic 
spells in premature infants are mixed or 
obstructive.* Miller et al’ showed that 
CPAP reduces only obstructive and 
mixed apneic spells, with no effect on 
central apnea. We did not monitor nasal 
airflow in our study and thus were un- 
able to differentiate between the vari- 
ous forms of apnea (central, obstruc- 
tive, or mixed). It is impossible to 
distinguish between ventilator-gene- 
rated air flow and spontaneous breaths 
with instruments used to determine the 
absence of airflow during obstructive 
apnea (eg, nasal thermistors or end-tid- 
al cerbon dioxide), especially during na- 
sal IPPV. 

Perhaps of less surprise in this study 
was the lack of support for nasal IPPV 
as a method of ventilation when com- 


- pared with nasal CPAP in that no signif- 


icant decrease in Paco, was observed 
during nasal IPPV. We found that peak 
airway pressure at the proximal airway 
during nasal [PPV was approximately 
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15 Seconds Apnea 


Illustration of bradycardia-associated apnea in an infant receiving nasal intermitent positive- 
pressure ventilation. Despite proximal airway pressures of 21 per 4 cm H,O, rio chest wall 
movement was detected on the respiratory impedance tracing, consistent with upper airway 


obstruction. tc indicates transcutaneous. 


half the peak pressure when the outlet 
was occluded. Pharyngeal pressures 
during nasal CPAP are dependent on 
the presence of a seal between the 
tongue and soft palate.” Nasal IPPV 
may thus have failed as a mode of venti- 
lation in the current study, either be- 
cause of poor transmission or attenua- 
tion of the applied pressure into the 
lungs. It may be possible to ventilate 
infants with pressures higher than 
those used in our study. However, we 
would not support this practice because 
the potential hazards of gastric disten- 
tion and perforation far outweigh the 
risks of endotracheal intubation and 
ventilation.” 
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It is of interest to note that the peak 
pressures during IPPV wer2 not trans- 
mitted to the chest wall during an apneic 
episode in one infant (Figure). No 
changes in respiratory impedence were 
observed in this tracing despite mea- 
sured pressures of 21 per 4 cm H,O at 
the proximal airway. This is consistent 
with the development of upper airway 
obstruction during an apneic episode. 
Gauda et al’ showed, by genioglossus 
electromyography, that premature in- 
fants with mixed and obstructive apnea 
are less apt to recruit their upper air- 
way dilating muscles in response to 
spontaneous obstruction. V/e have ob- 
served that nasal IPPV, even at rela- 


tively high pressures, did not relieve 
this obstruction. 

We conclude that nasal IPPV at the 
rates and pressures employed in our 
study appears to have no advantages 
over nasal CPAP in preventing apnea of 
prematurity and does not reduce Paco, 
in infants of less than 32 weeks of gesta- 
tion. It may be associated with greater 
risks and is therefore not recommended 
as a mode of respiratory support in 
these infants. 


We wish to thank Jo-Ann Kimball, RN, and Liz 
Katz, RRT, for analyzing the respiratory tracings 
and K. Barrington, MB, for his help with the statis- 
tical analysis. 
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Pertussis in Neonates 


Celia D. C. Christie MB,BS, DM Peds, Robert S. Baltimore, MD 


¢ Despite the increasing prevalence of 
pertussis in young adults and infants, re- 
ports of maternal-neonatal pertussis are 
rare. Our study involves three neonates 
who apparently acquired pertussis from 
their adolescent mothers. The diagnosis 
of pertussis was initially missed in all of 
the patients. The mothers had mild respi- 
ratory disease. All three newborns pre- 
sented with life-threatening coughing and 
choking spells without a characteristic in- 
Spiratory whoop. Two neonates had ap- 
nea, bradycardia, cyanosis, and unre- 
sponsiveness, but were without the initial 
lymphocytosis that is distinctive of per- 
tussis. These two neonates had a clinical 
course that was consistent with the histor- 
ic “100-day-cough.” They required pro- 
longed ventilatory support and hospital- 
ization at a high cost. The other neonate 
had a terminal pulmonary hemorrhage. 
Strategies for the early diagnosis, treat- 
ment, and prevention of this potentially 
lethal disease in neonates are discussed. 

(4UDC. 1989;143:1199-1202) 


he prevalence of pertussis in infancy 

and early childhood has increased in 
recent years. Over 50% of all reported 
cases now occur in infants.’’ Susceptible 
children have an attack rate of 81% from 
exposure to household contacts.’ Natu- 
ral immunity to pertussis is lifelong, 
whereas 12 years after vaccination, 95% 
of the vaccinees are susceptible to per- 
tussis.* Adults and adolescents, espe- 
cially females, with waning immunity 
and mild disease become the major res- 
ervoir for transmission of pertussis to 
unimmunized infants,” Seventy percent 
of the pertussis mortality occurs in in- 
fancy, with severe transient morbidity 
in many nonfatal cases.** Although per- 


Accepted for publication March 27, 1989. 

From the Division of Infectious Diseases, De- 
partments of Pediatrics (Dr Christie) and of Epide- 
mio.ogy and Public Health (Drs Christie and Balti- 
more), Yale University School of Medicine, New 
Haven, Conn. 

Reprint requests to Children’s Hospital Medical 
Center, Division of Infectious Diseases and Hospi- 
tal Epidemiology, Elland and Bethesda avenues, 
Cineinnatti, OH 45229-2064, (Dr Christie). 


AJDC~—-Vol 143, October 1989 


tussis agglutinins are present in one 
third of maternal and neonatal serum 
samples, passive transplacental immu- 
nity does not reliably protect against 
neonatal infection.” 

In this article, we describe three un- 
usual maternal-neonatal patient-pairs 
with pertussis who presented to the 
Yale-New Haven (Conn) Hospital dur- 
ing a 1-year period. We also review the 
literature and highlight the strategies 
for the diagnosis, treatment, and pre- 
vention of this potentially lethal disease 
in neonates. 


PATIENT REPORTS 


PATIENT 1.— A full-term female infant 
was admitted to a community hospital in 
Connecticut at 26 days of age for increasing 
respiratory distress. The infant was exam- 
ined four times at a local clinic for frequent 
coughing, choking, and poor feeding, which 
began at 20 days of life. Her 17-year-old 
mother was treated simultaneously with 
amoxicillin for a sore throat and £ prolonged 
repetitive cough. 

On hospital admission, the infant was afe- 
brile, with a respiratory rate of 60 breaths 
per minute and a pulse rate of 209 beats per 
minute. There were moderate chest retrac- 
tions and diffuse pulmonary crepitations. A 
chest roentgenogram revealed patchy peri- 
bronchial infiltrates radiating from the hila, 
with diffuse hyperinflation in both lung 
fields. The hemoglobin level was 111 g/L; 
hematocrit, 0.33; and white blood cell count, 
63 x 10°/L, with 0.26 segmented neutrophils, 
0.26 band forms, 0.38 lymphocytes, 0.01 
monocytes, 0.02 eosinophils, 0.03 myelo- 
cytes, and 0.04 metamyelocytes. Bacterial 
cultures of blood, cerebrospinal fluid, and 
urine were performed, and parenteral ampi- 
cillin sodium and gentamicin sulfate therapy 
commenced. Respiratory deterioration in 
the ensuing 24 hours led to admission to the 
Yale-New Haven Pediatric Intensive Care 
Unit. 

On hospital arrival, the infant was intu- 
bated, afebrile, and in marked respiratory 
distress. Blood gases in 100% inspired oxy- 
gen showed a pH of 7.19, a PCO, of 67%, anda 
PO, of 98%. The white blood cell count was 
92 x 10°/L ( 0.42 segmented forms, 0.22 band 
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forms, 0.10 lymphocytes, 0.06 atypical lym- 
phocytes, 0.04 monocytes, 0.02 gosinophils, 
0.05 myelocytes, 0.02 metamyelocytes, 0.02 
promyelocytes, and 0.05 blasts). Platelet 
counts, partial thromboplastin time, and 
prothrombin time were elevated. Despite as- 
sisted ventilation, bradycardia, hypoten- 
sior., and acidosis developed, and pulmonary 
compliance decreased. The hematocrit value 
fell from 0.30 to 0.16 within 4 hours. A chest 
roentgenogram showed increased bilateral 
consolidation and an enlarged cardiac silhou- 
ette. An electrocardiogram revealed the ST- 
wave changes of subendocardia] ischemia. 
An schocardiogram showed an open foramen 
ovale, dilated right ventricle and right atri- 
um, and poor contraction of the left ventricle. 
The infant died 12 hours after admission. 

Postmortem examination revealed a fen- 
estrated patent foramen ovale and an in- 
creased combined weight of both lungs (124 
g). The cut surfaces showed atelectasis and 
extensive hemorrhage throughout the apex 
of the left lung. Histologic sections revealed 
bilateral pulmonary edema and focal hemor- 
rhages, with diffuse infiltration by macro- 
phages and moderate focal infiltration with 
inflammatory cells. The right lower lobe and 
entire left lung showed extensive necrotizing 
bronchopneumonia and thromboemboli. 

Bordetella pertussis was isolated after 17 
days from postmortem cultures of respira- 
tory secretions and lung sections on Regan- 
Lowe medium and confirmed by fluorescent 
antibody staining. There were no other sig- 
nificant bacterial pathogens isolated. 

PATIENT 2.—A male infant was one of di- 
zygotic twins delivered at 36 weeks of gesta- 
tion because of maternal preeclampsia. He 
was admitted to an outlying hospital at 21 
days of age with a 1-day history of cough, 
coryza, vomiting, cyanosis, inactivity, and 
limpness followed by temporary cessation of 
respiratory efforts that responded to 
stimulation. 

Examination revealed an afebrile infant 
with tachypnea and fine pulmonary rales. 
Occasional cough, cyanotic spells with apnea, 
and bradycardia were documented. Oxygen 
therapy as well as parenteral ampicillin and 
gentamicin therapy were commenced. Dete- 
rioration in respiratory status over 7 hours 
necessitated tracheal intubation and transfer 
to the Yale-New Haven Hospital Pediatric 
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Intensive Care Unit. Blood gases in 100% 
inspired oxygen showed a pH of 7.25, a Po, of 
73%, and a PCO, of 21.6%. The hemoglobin 
level was 148 g/L, the white blood cell count 
was 98 x 10°/L (0.41 segmented neutrophils, 
0.09 band forms, 0.39 lymphocytes, 0.09 
monocytes, and 0.08 atypical lymphocytes), 
and the platelet count was 513x10°/L. He 
was hypoglycemic. Bacterial cultures of 
blood, cerebrospinal fluid, and urine were 
performed. Central apnea was diagnosed in 
view of the predominant findings of apnea 
and bradycardia, with a family history of 
sudden infant death syndrome in a 6-month 
old sibling. 

The infant was intubated and underwent 
ventilation for 6 days. On extubation, apnea 
and bradycardia were again evident. Copi- 
ous, thick nasopharyngeal secretions and col- 
lapse-consolidation in the right lung fields led 
to reintubation and ventilation 3 days later. 
The infant had a temperature of 39°C on the 
i1th hospital day, with roentgenographic ev- 
idence of progressive right pulmonary con- 
solidation and compensatory emphysema in 
the left lung. The white blood cell count was 
now 41 x 10°/L (0.27 segmented neutrophils, 
0.82 band forms, 0.20 lymphocytes, 0.14 
monocytes, 09.01 basophils, 0.04 atypical 
lymphocytes, and 0.02 metamyelocytes). 
The platelet count was 840 x 10°/L. 

The Pediatric Infectious Diseases Service 
of the Yale-New Haven (Conn) Hospital was 
consulted. The infant’s 17-year-old mother 
had peripartum coryza-like symptoms, with 
severe repetitive protracted cough, which 
was suggestive of pertussis. Bordetella per- 
tussis was later isolated from the infant's 
nasopharyngeal secretions and confirmed by 
a direct fluorescent antibody test. Erythro- 
mycin ethyl succinate was administered to 
the neonate and his close contacts. Oxacillin 
sodium and gentamicin were prescribed for 
the probability of secondary bacterial invad- 
ers. Respiratory isolation was begun. The 
infant was ventilator-dependent for 6 weeks. 
He received aerosolized ribavarin; his naso- 
pharyngeal secretions were negative for res- 
piratory syncytial virus by immunofluores- 
cence, but he was treated because his twin 
sister (patient 3, discussed below) was infect- 
ed with the virus. Chest roentgenopgrams af- 
ter assisted ventilation revealed interstitial 
scarring. Apneic spells and cough resolved 
after 3 months. Weight gain continued below 
the fifth percentile for age because of vomit- 
ing and poor feeding. He had developmental 
delay. He was hospitalized for 4 months. 

PATIENT 3.—The female sibling of patient 
2 was admitted to the hospital 1 day after her 
twin brother. She was 22 days old, with a 1- 
day history of difficulty breathing, cyanosis, 
and one episode of respiratory cessation that 
responded to mouth-to-mouth resuscitation. 
On admission to the Yale-New Haven Pedi- 
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atric Intensive Care Unit, coughing spells, 
apnea, bradycardia, cyanosis, limpness, pal- 
lor, irregular and shallow respiratory ef- 
forts, and rales in the left lung were present. 
She required ventilatory support for 10 days. 
A chest roentgenogram revealed collapse- 
consolidation in the right upper lobe, with 
compensatory emphysema. The white blood 
cell counts on admission and on the eighth 
day, respectively, were 69 and 151 x 10°/L 
(0.48 sezmented neutrophils, 0.08 band 
forms, 0.40 lymphocytes, 0.08 monocytes, 
and 0.01 eosinophils). 

Evaluetion by the Yale-New Haven Hos- 
pital Infectious Diseases Service on the 11th 
hospital day revealed a paroxysmal staccatto 
cough characterized by 6 to 10 explosive 
bursts within one expiratory effort followed 
by apnea, bradycardia, and cyanosis. Cough- 
ing spells were initiated by any manipulation 
(eg, suctioning) and were followed by pros- 
tration, lethargy, and limpness. They were 
also associated with thick, tenacious respira- 
tory secretions and were unacezmpanied by 
an inspiratory whoop. Chest roentgeno- 
grams dz2monstrated progressive collapse- 
consolidation in the right lung fields with a 
corresponding mediastinal shift to the right 
and hyperaeration in the left lung fields. 
Nasopharyngeal secretions subsequently 
yielded B pertussis. Erythromycin therapy 
was discontinued because of gas:rointestinal 
upset. Trimethoprim-sulfamethoxazole 
therapy was commenced instead. Mucus 
plug obstruction of a large airway led to a 
respiratcry arrest. She was suczessfully re- 
suscitated and required additional ventila- 
tory support for 6 weeks. Respiratory 
syncytial virus was identified by 
immunofivorescent staining. Chest roent- 
genograms showed residual interstitial scar- 
ring. Apnea remitted at 2!/2 monczhs. She was 
discharged with persistent cough, develop- 
mental delay, and a weight below the fifth 
percentile after 3 months in the hospital. 


COMMENT 


These teenage mothers were the ap- 
parent point-source of pertussis in all 3 
of the neonates described nerein. Al- 
though the prevalence of pertussis in 
infancy has increased cons:derably in 
recent years, the scope of the problem of 
maternal-neonatal pertussis seems un- 
derestimated. 

Neonatal pertussis was first reported 
in 1913 by Cockayne’ who described a 5- 
day-old neonate who contracted pertus- 
sis from family members; he also alluded 
in this article to Sir Thomas Watson, 
who reported that “the newcomer 
‘hooped on the first day he eppeared in 
the world,” and to Rilliett and Barthez, 


who described another neonate who 
whooped on the first day of life. In 1921, 
Phillips’ described an obstetric nurse 
who infected 2 newborns under her 
care, Lapin,” in 1948, deseribed new- 
borns with congenital pertussis in his 
book. Early reports of pertussis with 
onset at 4 to 7 days of life were also 
documented outside the English litera- 
ture." In none of these earlier neo- 
nates, however, was the diagnosis of 
pertussis proven. Bordetella pertussis 
was first isolated from a neonate in 
1951.“ Linneman et al,” in 1975, docu- 


_mented a hospital epidemic in which a 1- 


month-old infected a house officer, who 
subsequently passed on the disease to 6 
newborns. Eleven of 400 patients with 
pertussis described by Nelson’ in 1978 
occurred in neonates; in 6 newborns, an 
adult was the source; in 2 newborns, the 
source was another child; and in 3 new- 
borns, the source was unknown. 
McGregor and colleagues” in 1984 de- 
scribed proven pertussis in three moth- 
er-infant pairs. 

The pathophysiologic features of per- 
tussis have been elucidated by the rec- 
ognition of a protein exotoxin comprised 
of lymphocytosis-promoting factor, his- 
tamine-activating factor, and islet cell- 
activating factor.” Some of the effects 
include entrapment of the lymphocytes 
within the vascular compartment, hy- 
poglycemia, and abnormal function of 
the heart cells. The toxin also causes 
paralysis of the cilia of the respiratory 
epithelial cells, leading to increased mu- 
cus production and the characteristic 
cough. The fact that the disease contin- 
ues unabated, despite antibiotic eradi- 
cation of B pertussis, unless antibiotics 
are administered early in the catarrhal 
stage, strongly implicates the pertussis 
toxin in the pathogenesis of the disease. 

After an incubation period of 5 to 14 
days, the catarrhal phase of the illness 
begins. This is usually characterized by 
1 to 2 weeks of upper respiratory tract 
symptoms and low-grade fever. This 
phase coincides with bacterial multipli- 
cation within the respiratory epitheli- 
um. This phase was characteristically 
contracted or absent in all three neo- 
nates discussed in the present article. 
The protein exotoxin, secreted by the 
bacteria, mediates the paroxysmal 
phase, which may last 6 to 14 weeks. 
This phase is usually characterized by 
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paroxysmal staccatto coughing with an 
inspiratory whoop, which was absent in 
all three newborns. Instead, life-threat- 
ening coughing and choking spells fol- 
lowed by apnea, cyanosis, bradycardia, 
and unresponsiveness were the main 
symptoms. Increased mucus production 
that produced bronchial obstruction 
with alternating areas of pulmonary col- 
lapse-consolidation and emphysema as 
well as the roentgenographic features of 
perihilar shaggy infiltrates obscuring 
the heart border are also characteristic 
of this phase. A 2- to 3-week convales- 
cent phase then follows.” All three 
phases can be contracted in the neonate; 
although in the two neonates who sur- 
vived, the course was consistent with 
the historic “100-day-cough.” 

The diagnosis of pertussis was signifi- 
cantly delayed in all three neonates, re- 
sulting in the late commencement of the 
specific control measures of respiratory 
isolation and erythromycin therapy for 
young adult pertussis-susceptible care- 
takers and to ill infants in the intensive 
care unit. First, the history and signi- 
ficance of maternal peripartum pro- 
tracted cough was missed. Adults have 
waning vaccine-induced immunity and 
commonly present only with prolonged 
repetitive cough, instead of the full- 
blown pertussis syndrome with an in- 
spiratory whoop and posttussive vomit- 
ing.” At the time the infant presents 
with the illness, the adult’s infection 
may have also progressed to the point 
where B pertussis can no longer be re- 
covered by culture. Second, the absence 
of an inspiratory whoop was not recog- 
nized as a characteristic of neonatal per- 
tussis. Third, although apnea, cyanosis, 
bradycardia, and unresponsiveness are 
typical of neonatal pertussis, the signifi- 
cance of paroxysmal cough and in- 
creased respiratory secretions were 
masked by ventilatory support and the 
presence of sudden infant death syn- 
drome in a sibling. Fourth, the charac- 
teristic lymphocytosis that would have 
led to the suspicion of pertussis or would 
have supported the diagnosis of pertus- 
sis was absent in the early paroxysmal 
phase in the twins. This is a recognized 
feature of neonatal pertussis.” Fifth, 
the iaboratory diagnosis was further de- 
layed in all of the infants by the presence 
of competing gram-negative flora that 
inhibited the growth of B pertussis. For 
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this reason, nasopharyngeal swabs or 
nasal washings are preferable to spu- 
tum or tracheal aspirates for the effi- 
cient isolation of this fastidious organ- 
ism. Similar delays in the diagnosis of 
pertussis have led to nosocomial pertus- 
sis infection in two large hospital epi- 
demics that involved medical personnel 
and other susceptible infants receiving 
intensive care.” 

Complications occur more frequently 
and with increased severity in the neo- 
nate. These include the interstitial 
bronchopneumonia of adenovirus, res- 
piratory syncitial virus, or cytomegalo- 
virus; any of these agents may coexist 
with B pertussis, as shown by the twins 
in our study, or may be the primary 
etiologic agent of the pertussis syn- 
drome. *™” Lobar pneumonia second- 
ary to Pneumocoecus, Staphylococc- 
cus, or  hospital-acquired gram- 
negative organisms may be heralded by 
fever and leukemoid reaction with 
blasts in the peripheral blood, as well as 
by the clinical and roentgenographic ev- 
idence of progressive pneumonic con- 
solidation; lobar pneumonia is the usual 
cause of death.” Bronchiectasis, pneu- 
mothorax, and pneumomediastinum 
also occur. Respiratory arrest from air- 
way obstruction by a mucus plug was 
evident in the second newborn. This 
complication is another cause of sudden 
death. Other complications include con- 
vulsions from aspyhxia, subarachnoid 
hemorrhage, encephalopathy, cortical 
atrophy, and hypoglycemia. Severe and 
prolonged hypoglycemia was present 
initially in the second newborn and 
might have been the direct effect of the 
pertussis toxin. Developmental delay 
was present in the twins in our study. 
This may result from the multiple cen- 
tral nervous system complications or 
from prolonged hospitalization and ven- 
tilatory support without adequate stim- 
ulation. Repeated vomiting leads to hy- 
pocaleemic tetany, metabolic acidosis, 
dehydration, and malnutrition, as was 
present in the twins; hernias and pro- 
lapse of the rectum may also occur. In- 
creased venous pressure from the vom- 
iting and coughing results in petechiae 
and subconjunctival and intracranial 
hemorrhages.” To our knowledge, a 
bleeding diathesis with terminal pulmo- 
nary hemorrhage in a neonate with per- 
tussis (patient 1) has not been previous- 
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ly reported, . 

Prevention of perinatal pertussis is 
aided by efficient patient diagnosis and 
infant immunization. A 14-day course of 
erythromycin administered early in the 
catarrhal phase shortens the period of 
communicability”” and may modify the 
course of the illness. Close contacts may 
be protected by erythromycin therapy 
and active immunization — especially for 
those with chronic lung disease. Tri- 
methoprim-sulfamethoxazole is the 
substitute therapy for patients with 
erythromycin intolerance.” Close con- 
tacts who have not completed the pri- 
mary diphtheria and tetanus toxoids 
and pertussis vaccine series plus a 
booster appropriate for age and those 
who have not received this vaccine with- 
in 8 years of exposure should be given a 
dose of the vaccine.” During a pertussis 
epidemic, the vaccine may be given to 
infants at 1 month of age.” The pertussis 


vaccine is not recommended for routine - 


adult immunization. Respiratory isola- 
tion should be instituted for 5 days dur- 
ing antibiotic therapy. Treatment or 
prophylaxis with pertussis immuno- 
globulin was abandoned when con- 
trolled trials showed no benefit.” 

Three newborns who apparently ac- _ 
quired pertussis from then teenage 
mothers are described. Young adults 
with waning immunity and mild atypical 
disease are the source of infection to 
susceptible infants. Neonatal pertussis 
is rarely associated with the character- 
istic whoop or lymphocytosis. Instead, 
newborns present with life-threatening 
coughing spells associated with apnea, 
bradycardia, cyanosis, and unrespon- 
siveness. Complications require pro- 
longed, costly hospitalization and venti- 
latory support. Early patient 
identification, antimicrobial chemo- 
therapy to the index patient and to ex- 
posed medical and household contacts, 
as well as immunization for susceptible 
infants during epidemics are necessary 
to prevent this potentially lethal 
disease. 

Since the initial submission of this re- 
port in February 1989, we have treated 
a 5-month-old unimmunized infant 
whose parents had a 1-month history of 
“bronchitis” that was unresponsive to 
antibiotic therapy. This infant present- 
ed with apneic spells, fever, and cough 
without paroxysms or whoop. She de- 
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veloped a leukemoid reaction of 
85 x 10°/L white blood cells, with blasts 
in the peripheral blood and died of an 
overwhelming pneumonia. Bordetella 
pertussis was isolated from the respira- 
tory secretions before death and from a 
specimen of hemorrhagic lung at 
autopsy. 
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Changing your patients from sprinkled to solid theophylline administration shouldn't mean changing 
their serum levels as well. With Slo-bid, you won't change a thing when your younger asthma patients 
are ready to switch to intact administration. 






-Ni i i Switching from Slo-bid sprinkled to Slo-bid intact 
Slo bid maintains steady causes virtually no change in serum levels. Since the 
theophylline levels when release system doesn't change, theophylline perfor- 

i è Í mance with both forms is identical. There’s no need to 
Switching from sprinkled to restabilize pe patients when they switch to oie 

: et r 1 capsules. In addition, capsules are the dosage form 
solid administration more patients prefer to take? 

Mean Serum Theophylline Concentration in 14 Children Dosed 

r With Slo-bid Sprinkled and Slo-bid Intact Keep your patients’ theophylline levels steady. Start and 
wy Stay with Slo-bid. It's the perfect theophylline system for 
JS asthma patients to grow up with. 
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HE ® Slo-bid Intact References: 1. Saccar CL, Gawchik S, Spitzer |, et al: Steady-state 

<5 @ Slo-bid Sprinkled evaluation of sustained-release theophylline administered in apple- 

~ 4 sauce in asthmatic children. Immunol Allergy Pract 1987;9:462-466. 
2. Consumer attitudes toward solid forms of medication. Capsugel, 

o 7 2 38 4 Ss C7580 Wo Division of Warner-Lambert Company, March 1983. 
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INDICATIONS AND AND USAGE: a relief and/or prevention of symptoms from asthma and reversible bronchospasm 

< associated with chronic bronchitis and emphysema. 

“COMTRAINDICATIONS: Sio-bid is contraindicated in individuals whe have show hyporsonstity u 10 anyat the 
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PRECAUTIONS: General: On the aver , theophylline half-life is shorter in ogame and marijuana smokers than 
if NONSTHOK hee smokers can nave he lives ag iong as nonsmokers. Theophylline should not be administered 
CONGUE th other xanthine preparations. Use with caution in patients with ia, hypertension of with 2 
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Feel like you'll have to learn a new language 
to really understand health delivery systems? 
You're not alone. But there's a complete and 
easy-to-use book to enable you to break 
through the jargon... Physicians’ Resource 
Guide to Health Delivery Systems. 

Includes pro's and con’s of HMOs, PPOs, 
IPAs; a list of government, consumer and 


other groups associated with HMOs; 
a glossary; abstracts; trends; historical data. 


To order your copy, phone toll free fod : 
MasterCard and Visa accepted. i 


1-800-621-8335 
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e Diagnostic Support. 
e Journals. 

¢ Drug Interactions. 
e News. 

e And, more. 


As close as your own PC. 
For more information, call 
1-800-426-2873 
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WITH MASK ead holding han 


Permits easier metered-dose inhaler (MDI) tonii in chil- 
dren and the elderly (see boxed statement below). The device 


covers the patient's nose and mouth. A one-way valve holds if medica- 
tion until the patient inhales. Expired air is vented through exhalation 
ports. AeroChamber with Mask is oconomiiga and fits virtually any inhaler. 







, IMPORTANT INFORMATION 
Package insert dosing instructions should be naaie i all 
He a ia inhalers (MDis) when used with AeroChamber 

Ww ask 

Do and administration recommendations vary for 
different MDis, and the limitations and conditions of use for 
each product should be considered before utilizing this device, 

particularly for younger and older sib 









O Yes, | am interested in the AeroChamber® 
with Mask. Please send more information. 


C Enclosed is my check or money order for: 


#Units Price Total 
x $22.00 = 

Minimum order —6 units. Price includes postage and handling. 

Name 
(please print) 

Address 
City 
State Zip 
Phone | 


Clip and mail to: AeroChamber® with Mask 
FOREST PHARMACEUTICALS, INC. 
Subsidiary of Forest Laboratories, Inc. 
St. Louis, MO 63043-9979 


For more information or to place an order now, call 1-800-325-1605. 
ara FOREST PHARMACEUTICALS, INC. 


Subsidiary of Forest Laboratories, Inc. 
St. Louis, MO 63043-9979 
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Iron Fortified Follow-Up Sane e l 


For babies over six months of age 
eating solid foods | 




















When baby reaches the 
solid food stage, approxi- 
mately 6 months of age, 
formula is no longer his 
sole source of nutrition. The ratio of unsaturated to saturated 
Yet, whole milk* doesn't fatty acids in GOOD NATURE is 2:1. 
contain all the Sa E | GOOD NATURE is higher in monounsatu- 
necessary vitamins g . rated fatty acids yet contains 28% less fat 
and the high- than starter formula to satisfy the changing 
carbohydrate needs of the older baby. 
cereals, fruits, GOOD NATURE also has a carbohydrate 
and vegetables blend of 63% corn syrup solids and 37% 
he eats are low in ‘lactose to help assure tolerance. It contains 
certain nutrients. 12 mg iron per quart to help ensure a 
And, older babies sufficient supply at an age when inborn 
require less g stores are depleted. GOOD NATURE costs 
energy from less than starter formula and also tastes, 
fat} and smells, and looks like the real food baby is 
more from learning to enjoy. 
protein? | When baby is ready for solid food, Mom 
Carnation, | may ask you about GOOD NATURE Follow- 
GOOD NATURE». Follow- U p Formula provides Up Formula. You can reassure her that 
the added nutrients for the older baby’s opti- GOOD NATURE is nutritionally sound and 
mal growth and development. And it contains makes good sense for her baby. 


more protein and calcium than starter 
formula to support the increased metabolic 
demands of bone mineralization and 
muscle mass growth. 
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GOOD NATURE Follow-Up Formula... 

. now available to consumers in 

:  32-fl-o2 ready-to-feed fresh packs 

and 12-02% easy-to-mix powder canisters, l 


For more information about GOOD NATURE 
Follow-Up Formula, please write to: 
Carnation Nutritional Products, 

5045 Wilshire Blvd., Los Angeles, CA 90036. 
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Radiological Cases of the Month 


Alain Martinot, MD; Francis Leclere, MD; Martine Remy-Jardin, 


MD; Jean Darras, MD; 


Michel Chenaud, MD; Lionel Wattinne, MD (Contributors); Beverly P. Wood, MD (Section Editor) 





previously healthy 12-month-old 
girl had a 3-day history of fever 
(temperature, 40°C), sore throat, dys- 
phagia, and vomiting. Physical exami- 
nation revealed 2x 3-em left cervical 
adenopathy and hepatosplenomegaly. 
No focal infection was identified. 
Admission chest roentgenogram 
was normal. White blood cell count 
was 12.5 x 10°/L (0.52 neutrophils); C- 
reactive protein level was elevated 
(294 mg/L). Cerebrospinal fluid and 
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urinalysis findings were normal. 
Three blood cultures yielded Staphy- 
lococcus aureus, methicillin sodium- 
susceptible. 

Despite antibiotic treatment with 
vancomycin hydrochloride, rifampin, 
and amikacin sulfate, she remained 
febrile with positive blood cultures for 
3 days. There was no dyspnea or dys- 
phagia. On the third day after admis- 
sion, a chest roentgenogram was ab- 
normal (Fig 1). A left posterior oblique 





chest roentgenogram (Fig 2) and lat- 
eral neck roentgenogram (Fig 3) with 
barium swallow were obtained. 
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Denouement and Discussion 


Extrapleural Effusion of Retropharyngeal Origin : 





The diagnosis of cervicoextrapleu- 
ral and cervicomediastinal extension 
of a retropharyngeal abscess was sus- 
pected. With the patient under gen- 
eral anesthesia, the posterior pharyn- 
geal wall appeared normal, but digital 
palpation revealed a fluctuant mass. 

A large amount of purulent material 
-was drained by incision of the poste- 
rior pharyngeal wall, and the next day 
chest and lateral neck roentgeno- 
grams showed resolution of both the 
extrapleural and mediastinal effusions 
and disappearance of the retropharyn- 
geal thickening. Antibiotic treatment 
was discontinued after 21 days, and 
the patient was discharged in good 
health. 
- Downward propagation via the ret- 
- yovisceral space of a retropharyngeal 
abscess is extremely rare since the 
advent of antibiotics.: * This retrovis- 
--ceral space is the major pathway of 
oropharyngeal infection spread to the 
neck and mediastinum.’ Behind the 
esophagus and anterior to the prever- 
tebral fascia, the retrovisceral space 
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Fig 1.—Posteroanterior chest roentgeno- 
gram showing a left extrapleural opacity 
(arrow) widening the upper mediastinum. 


Fig 2.—Left posterior oblique chest roent- 
genogram with barium in the esophagus 
showing a left mediastinal/extrapleural 
opacity and narrowing of the esophagus in 
the upper thorax (arrow). 


Fig 3.—Lateral neck roentgenogram show- 
ing increased width of the retropharyngeal 
soft tissues (R), reversal of the cervical 
spine lordosis, and anterior displacement 
of the upper esophagus. 


extends upward to the base of the 
skull and inferiorly into the posterior 
mediastinum. The cervical space is in 
continuity with the retropharyngeal 
space through the thin alar fascia. At 
the thoracic inlet there is anatomic 
correspondence with Sibson’s fascia, a 
tent-shaped layer attached to the 
lower cervical spine and upper ribs, 
which allows extrapleural spread of an 
abscess. 

The diagnosis of retropharyngeal 
abscess may be difficult in very young 
children.‘ In this patient, dysphagia 
disappeared rapidly after admission 
and there was no respiratory difficulty, 
noisy breathing, or visible swelling of 
the posterior pharyngeal wall. Cervi- 
cal lymphadenopathy suggested the 
diagnosis. Lateral neck views were 
obtained and barium swallow was per- 
formed because of the noted widening 
of the upper mediastinum. 

Recommendations follow: 

1. In cases of retropharyngeal ab- 
scess, a search for cervicoextrapleural 
and cervicomediastinal extension by 


repeated chest roentgenograms 
should be performed. Computed to- 
mographie scan with contrast will dif- 
ferentiate between cellulitis and ab- — 
scess and identify the site and extent 
of abscess formation. 

2. In eases of unexplained upper 
thoracic extrapleural effusion or wid- 
ened mediastinum, one must. search | 
for a retropharyngeal abscess. even in 
the absence of dysphagia, dyspnea, or 
swelling of the posterior pharyngeal 
wall. Lateral neck roentgenography, - 
computed tomography, barium swal-_ 
low, and ultrasound are the best pro- 
cedures to detect a retropharyngeal 
abscess, 
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3-week-old male infant was seen for routine evaluation. 
His parents reported no problems other than decreased 
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feeding for 4 to 5 days. The infant was mildly pale and 
tachypneic. His weight was 3700 g (60 g above birth 
weight). Respirations were 70/min. There was a grade 2/4 
systolic ejection murmur at the upper left sternal border. 
Pulses were normal, He was referred for further diagnostic 
studies, including a chest roentgenogram (Fig 1), an echo- 
eardiogram (Fig 2), magnetic resonance imaging (Fig 3), 
and angiography (Fig 4). 


Figure 3. 
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~ Anomalous Origin of the Right Pulmonary — 
Artery From the Aorta: ‘Hemitruncus’ 


Fig 1.—Chest roenigenogram showing cardiomegaly with promi- 


Denouement and Discussion 











nent main pulmonary artery segment (arrow) and increased pul- 
monary vascular markings, more prominent on the right side than 
on the left side. 





Fig 2.—Two-dimensional echocardiogram. Suprasternal notch 


view shows the right pulmonary artery (P) arising posteriorly from 
the ascending aorta (A). 


Fig 3.— Magnetic resonance image in sagittal plane (top) and axial 
plane (bottom) demonstrating the origin of the right pulmonary 
artery (P) from the aorta (A). The axial plane image also demon- 
strates the left pulmonary artery (arrow) and its attachment to the 
main pulmonary trunk. 


Fig 4.—Main pulmonary arteriogram demonstrates the continuity 
of the main pulmonary trunk (P) with the left pulmonary artery (L). 
The catheter balloon tip is inflated in the patent ductus arteriosus, 
obstructing the flow cf contrast into the aorta. 


Hemitruncus is an unusual cardio- 
vascular malformation in which one 
pulmonary artery, usually the right,’ 
arises from the ascending aorta, while 

-the opposite pulmonary artery con- 
nects normally to the main pulmonary 
trunk. An associated patent ductus 
arteriosus is common,’ and intracar- 
-diae defects are occasionally pres- 
ent. The diagnosis must be applied 
cautiously to avoid confusion with con- 
ditions in which one pulmonary artery 
“is absent and circulation to that lung 
-is supplied via a systemic collateral 
vessel.’ 
As a result of this anatomie malfor- 
- mation, systemic venous return in its 
entirety is directly through a single 
“pulmonary artery, usually the left, 
while the contralateral lung is per- 
-fused with systemic arterial blood (a 
left-to-right shunt).'* Pulmonary hy- 
_-pertension is present in both lungs, 
< but the pathologie abnormality of the 
small pulmonary arteries may differ 
on the two sides. Embryologically, the 
= defect is felt to result from defective 
„development of the conotruncal 


















ei The condition thidnifests in infancy 
- with signs and symptoms of conges- 
tive heart failure. The plain chest 
o roentgenogram may not suggest the 
‘dagenais Radionuclide angiography 
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Figure 4. 


is helpful.” Computed tomography,’ 
echocardiography,’ and magnetic 
resonance imaging may all be diagnos- 
tic. Cardiac catheterization and angi- 
ography are performed for the assess- 
ment of hemodynamics and the 
exclusion of associated defects. 
Treatment consists of relocation of 
the anomalous pulmonary artery from 
the aorta to the pulmonary trunk, 
either directly or with the use of a 


graft.'* Surgery should be performed 


promptly in infancy for the alleviation 
of symptoms and the prevention « of 


progressive pulmonary vascular dis- 
ease. 
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Short-term Memory Impairment in 
‘Cannabis-Dependent Adolescents 





“Richard H. Schwartz, MD; Paul J. Gruenewald, PhD; Michael Klitzner, PhD; Paul Fedio, PhD 


> _ @ The concentration of A-9-tetrahydro- 
<cannabinol in marijuana available in the 
United States has increased by 250% 
- since investigations of the effects of mari- 
juana on short-term memory first ap- 
peared in scientific journals. Moreover, 
-previous investigations of short-term 
-memory in long-term marijuana smokers 
-involved adults only. We evaluated the au- 
- ditory/verbal and visual/spatial memory of 
-10 cannabis-dependent adolescents and 
: compared the results with performance of 
17 subjects in two control groups. The 
contro! groups included 8 adolescent 
drug abusers who had not been long-term 
users of cannabis and another 9 adoles- 
cents who had never abused any drug. All 
three groups were matched on age, IQ, 
: and absence of previous learning disabil- 
ities. Adolescents with a history of fre- 
quent alcohol or phencyclidine abuse 
were excluded from entering the study. A 


tudies of the effects of long-term can- 

~~“ nabis use conducted during the late 
1960s, 1970s, and early 1980s inconsis- 
tently demonstrated memory impair- 
ment.” Efforts to evaluate possible 
short-term memory impairment in can- 
nabis-dependent individuals always in- 

< volved adult subjects, and were usually 
«conducted in North African, Asian, Ca- 
~yibbean, or Central American coun- 
tries. Investigations conducted in 
-Egypt and India,*” for example, found 
that cannabis dependence was associ- 
ated with abnormal Bender Gestalt 
Test and/or Wechsler Memory Scale 
~ scores. Satz and colleagues,’ who stud- 
pied 41 cannabis-dependent Costa Rican 
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battery of seven neuropsychological tests 
was administered initially to all subjects 
and a parallel test battery was adminis- 
tered 6 weeks thereafter. Significant dif- 
ferences between the cannabis-depen- 
dent group and the two control groups 
were obtained initially on the Benton Visu- 
al Retention Test (F[2,24] = 6.07) and the 
Wechsler Memory Scale Prose Passages 
(F[2,23}] = 7.04). After 6 weeks of super- 
vised abstention from intoxicants, sub- 
jects in the cannabis-dependent group 
showed some significant improvement on 
the Wechsler Memory Prose Passages 
score and on the Benton Visual Retention 
Test; however, the improvement failed to 
achieve statistical significance. We con- 
cluded that cannabis-dependent adoles- 
cents have selective short-term memory 
deficits that continue for at least 6 weeks 
after the last use of marijuana. 
(AJDC. 1989;143:1214-1219) 


adults and 41 matched controls, initially 
found no significant differences on sev- 
en tests of neuropsychological function- 
ing, including the Wechsler Adult Intel- 
ligence Seale and the Benton Visual 
Retention Test. However, Page and co- 
authors,“ in conducting a follow-up 
study, retested 27 of the 41 original can- 
nabis-dependent subjects and 30 of the 
41 matched original controls and found 
that the majority of the former group 
demonstrated reduced capacity for sus- 
tained attention and significant impair- 
ment of short-term memory on three of 
the seven neuropsychological tests. The 
cannabis-dependent subjects also had 
slower rates of processing and perfor- 
mance on self-paced measures that re- 
quired sustained attention. 

Clinical reports of the negative ef- 
fects of long-term marijuana use on per- 
formance of skilled tasks and on motiva- 
tion continue to appear in the literature. 
Varma and coworkers” administered a 
battery of 13 psychological tests to 26 
cannabis-dependent Indian adults and 


26 matched controls. The cannabis us- 


i observations were the immediate i y a : 
tus for this ae” u Be 


ers were found to react more slowly on 
perceptuomotor tasks, such as the Pen- 
cil Tapping Test. When the scores of all 
the memory tests were combined, there 
was no difference between the score of 
the cannabis-dependent group and that 
of the control group. However, statisti- 
cally significant differences were noted 
for the individual tests of short-term 
(recent) memory, with the cannabis-de- 
pendent individuals scoring much 
lower. 

The potency of drug-quality cannabis 
has been steadily increasing, averaging 
3.65% A-9-tetrahydrocannabinol  (A-9- 
THC) in 1987 vs 1.5% A-9-THC a decade — 
ago.” Sinsemilla, the highly potent 
seedless variety of marijuana preferred 
by many users (including the cannabis- ~ 
dependent teenagers in the present 
study), averages T% A-9-THC; as such, - 
it is approximately twice as potent as- 
the hashish available in the United 
States.” Given these trends alone, a res- 
evaluation of the effects of long-term 
cannabis use on short-term memory 
seemed to us justified and long overdue. 
The need for such a study was, more- 
over, confirmed by personal obser- 
vation. 

The pilot study reported here differs 
in several important ways from past re- 
search efforts.’ Unlike most past 
studies, the current study focuses on an 
American middle-class adolescent pop- 
ulation with at least 8 years of educa- — 
tion. We had observed that cannabis- 
dependent adolescents who have just _ 
entered a drug-abuse treatment pro- 
gram experience difficulties in recalling — 
newly learned program rules and tradi- 
tions as well as remembering who said 
what in a large group therapy. setting... 
These adolescents report that such defi- 
ciencies persist for at least 3 or 4 weeks _ 
after their last use of cannabis. ‘Their — 
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A Iu DESIGN AND 
Pe PATIENT POPULATION 
: Patient Population 


-l ne 10 stady subjects and 8 of the 17 con- 
s trols were drawn from patients enrolled in a 
‘modified outpatient therapeutic community 
‘drug-abuse treatment program for adoles- 
cents in suburban Washington, DC. Partici- 
pants were primarily white, middle-class ad- 
oleseents whose median age was 16 years. A 
lar ge majority were residing with their par- 
ents before entering the treatment facility 
and were convinced by parental pressure to 
enter treatment for chemical dependency. 
During the first 90 days after entering treat- 
ment, the patients remained in the facility 
during the day and early evening. They ate 
dinner and slept at the home of another ado- 
lescent in treatment who, because of his or 
her progress in the program, has earned 
trusted status. The average duration of stay 
in the treatment facility is 14 to 15 months. 
The parents of the subjects and those of the 
adolescents in the two control groups in our 
study were representative of those of other 
program participants. They are typically 
weil educated (approximately 50% of the fa- 
thers hold college degrees), and many have 
professional or administrative jobs. 





inclusion Criteria 


Criteria for inclusion in the study were (1) 
age 14 through 16 years; (2) an IQ between 90 
and 125; (3) absence of childhood learning 
disabilities or hyperactivity, as determined 
by queries to participants, their parents, and 
a review of a photocopy of the sixth-grade 
report card; (4) alcohol intoxication less than 
weekly before entering the treatment facili- 
ty and no record of chronic alcohol intoxica- 
tion; (5) infrequent use (no more than 15 
times) of phencyclidine, which is believed to 
impair short-term memory in persons who 
smoke it frequently”; and (6) no history of a 
prior seizure disorder, concussion, or 
psychosis. 

No subject was taking any prescribed or 
illicit psychoactive medication during the 
study. Inclusion and exclusion criteria were 
verified by one of us (R.H.S.) after inter- 
views with parents and receipt of photocop- 
ies of an upper elementary school report 
card. 


institutional Review 
Board Approval 


Approval for this voluntary study was ob- 
tained from the Institutional Review Board 
of Georgetown University School of Medi- 
cine, Washington, DC. Oral and written con- 
sent was obtained from 27 participants and 
their parents. Withdrawal from the study 
was permitted at any time. Four cannabis- 
dependent subjects or their parents refused 
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to participate in the study, and 4 others who 
began the study were later excluded because 
their IQ scores fell outside study criteria. 


Study Groups 


A total of 27 participants met all study 
criteria. These 27 individuals represented 
three types of adolescents —cannabis-depen- 
dent adolescents (group A), drug-free ado- 
lescents (group B), and adolescent patients 
at the Straight Incorporated treatment facil- 
ity, Springfield, Va, who had abused drugs 
but who had not been cannabis dependent 
(group ©). 

Group A. — Group A consisted of 10 ado- 
lescents (9 male, 1 female) admitted to the 
treatment facility between October 1985 and 
August 1986. Each of these individuals was 
interviewed by one of us (R.H.S.), and was 
found to fulfill Diagnostic and Statistical 
Manual of Mental Disorders, Third ed, eri- 
teria for cannabis dependence. All had 
smoked marijuana that they believed to be of 
high potency (mean, 18 g/wk) at least 4 days 
per week (mean, 5,9 d/wk) for at least 4 con- 
secutive months—to within a few days of 
their admission to treatment (mean, 7.6 
months). The 12-month prevalence of drink- 
ing aleoholic beverages to intoxication 
ranged from 0 to 35 times (mean, 19 episodes 
per year). Lifetime use of phencyclidine 
ranged from 0 to 15 times, with a mean use of 
3.6 times. 

Group B.— Group B consisted of nine ado- 
lescent volunteers (six males, three fe- 
males), who were drug free. Adolescents in 
group B were individually interviewed in 
depth by a program staff member, and none 
had taken any drugs at any time with the 
possible exception of infrequent experimen- 
tation with aleohol, but not to drunkenness. 
They were matched to program participants 
in terms of socioeconomic status, home envi- 
ronment, parents’ education, and IQ. 

Group C.— Group C consisted of eight 
adolescents (three males, five females) ad- 
mitted to the treatment facility during the 
study period. Although these individuals had 
experimented with many drugs, they had not 
smoked marijuana frequently enough to be- 
come dependent on it. They had smoked mar- 
ijuana no more than 35 times in their lifetime. 
They smoked marijuana on average a few 
times a month and got drunk every 3 or 4 
weeks. Use of other intoxicants, such as 
stimulant drugs or inhalants, was infre- 
quent, and none of the young people was 
dependent on opiate drugs or cocaine, 

Group C was included to control for the 
possible confounding effects on cognitive 
processing and concentration ability by emo- 
tional states of fear, anxiety, or depression 
possibly experienced by all adolescents im- 
mediately after entry into a treatment pro- 
gram. Group C also controlled to some de- 
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gree for premorbid personality differenc 
between youth, who do and do not ab 
drugs. 


STUDY DESIGN — 
Urine Toxicology Tests 


To ensure that study subjects remaine 
drug free during the 6-week study perio 
periodic urine toxicologic tests were adr 
istered. The 18 drug-abusing participa 
furnished urine specimens twice a wee 
der direct supervision from the date of en 
into the treatment facility until the day of 
retest. Specimens were provided by 
drug-free members of group B every ot 
week. Urine specimens were analyzed 
cannabinoids and for other drugs withi 
days after collection by a licensed laborator 
technologist using the Enzyme Multiplied 
Immunoassay Technique instrument, Syva_ 
Co, Palo Alto, Calif.” : 





Neuropsychologica! Test Battery. : 


A battery of seven neuropsychological 
tests (Table 1) was administered to study 
subjects by one of two experienced neuros 
psychologic technicians under the close su-. 
pervision of a licensed neuropsychologist 
from Georgetown University Hospital. To 
ensure validity, the testers were initially ob- 
served by their mentor as they administered 
the entire battery to three pilot subjects in. 
the same treatment facility. The testing pro- 
cedure and the scoring system were matched 
against those of the neuropsychologist, and : 
close agreement was reached. The. tests in- 
cluded a full-scale score, the digit span, and: 
verbal and performance subtests on the 
Wechsler Intelligence Seale for Children, as. 
well as six standardized tests selected to: 
measure auditory/verbal and visual/spatial 
immediate and short-term (delayed) memory 
and praxis (construction ability). To mini- 
mize interference effects, verbal and nonver-. 
bal tests were alternated. This alternation of: 
a verbal test followed by an auditory test 
helped assess delayed recall in one modality- 
before presentation of further material in: 
that same sensory modality. 

The neuropsychologic technicians were ig 
norant of the group to which the participants. 
had been assigned. To further ensure objec- 
tivity, the nine adolescents in group B ap- 
peared for the assessments without their. 
usual jewelry, in keeping with the strict rule 
enforced on the adolescents in the program. 
who constituted groups A and C. ; 

For the groups in the program (groups A- 
and C), the first test session was conducted . 
between day 2 and day 5 (mean, day 2.5) of. 
the adolescents residence in the treatment 
facility. We chose those days to allow for 
dissipation of any obvious short-term effect: 
of cannabis intoxication on cognition and 
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o ctos and Comments 


- Peterson-Peterson 
Short-Term Memory 
Paradigm 


Four worl are o presented at the rate of 1 word/s. Subject is distracted 
by being asked to count backward by three. After a 15- or 30-s delay 
the subject is asked to recall all four words. The score represents the 


number of recalled four-word sets in 10 s. 


Buschke Selective 
Remembering Test 


A list of 12 words are presented and the subject is asked to remember 
as many as possible immediately, and after a 30-s delay. The 12- 


word list is repeated by the examiner after every unsuccessful trial up 
to three trials. The score is the number of trials until a perfect 12 is 
obtained. A good score is 12 of 12 words by the third trial. Storage, 
retention, and retrieval of memory are tested. 


Benton Visual 


Retention Test 


One card containing two or more simple geometric designs in close 
proximity is viewed for 10-s and then hidden from sight. The subject 


is asked to draw from memory each of a series of 10 such cards 
immediately after a 10-s viewing and again after a 15-min delay. A 
good score is at least eight figures reproduced without significant 
errors of omission, addition, distortion, rotation, size, or 


misplacement. 


Wechsier Memory 
Scaie Prose 
Passages 


Two prose passages (each containing 22 to 24 memory units) are read 
and the subject is asked to recall the passages word for word— 
immediately, and again after a 30-min interval. The score is the 


number of correct responses in passages A +B divided by 2. 


Complex figure drawing 


The subject views a figure drawing containing 18 components. The 


designs are copied directly and then by recall after a 30-min delay. 
Either the Rey-Osterrieth or the Taylor figures are used. 


Paired Associate 
Learning Test 


The subject listens to a list of 10 paired word associates of increasing 
complexity. The score consists of the total number of difficult pairs 


recalled immediately and after a 30-rmin delay. 


memory. For group B, the first test session 
was scheduled at the subject’s and techni- 
cians convenience, 

Six weeks after the initial assessment, 
each subject served as his/her own control 
-and retook a parallel form of the same test 
battery. The 6-week interval was chosen by 
one of us (R.H.S.), who believed that memo- 
_ ry impairment reported to him by other can- 
nabis-dependent patients seemed to improve 
after the first 4 to 6 weeks of abstinence. 
Parallel test forms were used by the testers 
to control for “practice effects” from the ini- 
tial test to the retest 6 weeks later. By ran- 
dom selection, 50% of the subjects in each 
group were given battery A at the initial test 
and battery B at follow-up, while the other 
half took the parallel test batteries in the 
“reverse order, 


RESULTS 
Urine Toxicology Results 


Eight of the 10 cannabis-dependent 
-adolescents (group A) had cannabinoid- 
‘positive urine specimens on the day of 
admission to the facility and continued 
< to have cannabinoid-positive urine spec- 
imens for a mean of 3.75 days (range, 2 






: dependent adolescents did not have 
: marijuana metabolites in the initial or 
< subsequent urine specimens. We later 
_ determined that the cutoff point (100 
ng/mL) used to test for urinary canna- 
~ binoids in this study was too high and as 
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-to 9 days). The remaining two cannabis- 





such could be expected to fail to detect 
25% of true-positive urine specimens.” 
The groups receiving treatment 
(groups A and C) were under constant 
surveillance, and any use would have 
been noted. To the extent that unde- 
tected use oceurred in group B, such use 
would serve to decrease any cognitive 
differences that might be observed 
among the groups. By the second neuro- 
psychological test session, all subjects 
in group A had long since been com- 
pletely detoxified. None of the individ- 
uals in group B or group C had cannabin- 
oid-positive urine at any time during the 
study. 


School Report Card Grades 


Report cards from sixth grade were 
reviewed to elicit a measure of academic 
performance before the onset of drug 
use. Photocopies of report cards were 
received from 80% of the members of 
groups A and C; average grade was 
B —, although one subject each in those 
two groups had a D average. Review of 
comments from the teacher confirmed 
the absence of hyperactivity or specific 
learning disability. Only three report 
cards were received from group B mem- 
bers; hence, no analysis was performed 
for this group. 


ropsycnoiogicai te 
"Battery Results - 


The neuropsychological data: were ait ES 
alyzed using a series of two-way multi- 
variate repeated-measures analyses of — 
variance, with “group” and “test ses- 
sion” as main effects. (Within each. 
memory test, a number of dependent — 
measures were available for each analy- 
sis. For example, in the Wechsler Mem- . 
ory Prose Passage Test, measures were — 
available of performance from two 
prose passages for immediate and de- 
layed recall conditions. These four de- 
pendent measures were analyzed as a 
group. For all other tests, similar malti- 
ple dependent measure analyses were ~ 
performed. The use of multiple indica- 
tors helps ensure the validity of the out- 
comes.) These analyses enabled us to 
test for the significance of overall group 
differences and for improvements in 
performance between the first and sec- 
ond test session. They also allowed us to 
test for a differential “return” (improve- 
ment) between groups over trials. In 
testing for this anticipated improve- 
ment, we expected a significant group 
x test session interaction. That is to 
say, we believed that members of group 
A would improve substantially on any of 
the tests from which results had initially | 
been poor. The repeated-measures 
tests (use of a test-retest research de- 
sign) in these analyses helped to im- 
prove the statistical robustness because 
each subject served as his or her own 
control.” These analyses reduced the 
likelihood of type I errors in this study. 
The criterion for significance was estab- 
lished at a moderately strict level of 
P01," 

Additional preliminary analyses re- 
vealed that the three study groups did 
not significantly differ in terms ofeither 
verbal or performance IQ scores (Wilks 
lambda = .682; F [4,46] = pag P= ;:061), ` 
or age (F[2,24]=2.07; P=.149). The- 
mean full-scale IQ for ‘a 10 cannabis- : 
dependent adolescents (group A) was 
108, vs 114 for the 17 controls (groups B. 
and C). The mean age for the 10 canna- 
bis-dependent adolescents was 16. 0 
years vs 15.3 years for the 17 controls. 

Table 2 summaries of the results of 
the multivariate. analyses of variance 
performed on the data from the seven `- 
memory tasks. There were significant 
differences between groups on two 
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Statistic, 
MS (Error)/P/af 


12.97/NS/2,23 
3.69/NS/2,24 
30.21/NS/2,24 
1.67/NS/2,24 
1.58/NS/2,23 
22.73/NS/2,24 
.89/NS/2,23 


Memory Test 


-Digit Span and Coding 
Peterson-Peterson 
Selective Remembering 
Benton Visual Retention 
Wechsler Memory Passages 
Complex figures 
Paired Associates 


*MS indicates mean square; NS, not significant. 


Statistic, F Ratio/MS (Error)/Pidf 


eetnresrrenirwerenaairman paea ara eere eaaa a anA 
co oom 


Effects Tested 
Test-Retest 


1.12/12.97/NS/1,23 
10.39/3.69/.004/1,24 
.01/30.21/NS/1 ,24 
-34/1 .67/NS/14 ,24 
82.78/1.58/.001t/1,23 
91.80/22.73/.001t/1,24 
66.37/.89/.001f/1,23 


Between Groups 
3.52/29.57/NS/2,23 
1.23/26, 14/NS/2,24 

.35/669.O6/NS/2,24 
6.07/5.69/.007 t/2,24 
7.04/35.31/.0044/2,23 

.45/31.29/NS/2,24 
1.32/1.81/NS/2,23 





tTest remains significant at P<.01 when males are examined separately. 
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48-96 h After Admission 





Heavy Marijuana Use 
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sesseaneseneeane Drug-Free Controls 


Benton Test B 
Administered 6 Wk Later 


Fig 1.—Comparison of Benton Visual Retention Test scores soon after admission and 6 weeks 


ater. 


tests of short-term memory. The canna- 
ois-dependent group (group A) commit- 
ed more errors on the Benton Visual 
Retention Test and scored lower than 
‘he controls on the Wechsler Memory 
Prose Passages Test. The cannabis-de- 
endent group did not improve statisti- 
sally across time on any of the memory 
ests compared with the control groups. 

Figure 1 presents the average num- 
ver of errors for subjects within each of 
he three groups on the Benton Visual 
Xetention Test, immediate recall condi- 
jon. Figure 2 presents scores for the 
hree groups on the Wechsler Memory 
rose Passages Test. There is some in- 
lication of “return” for group A, the 
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cannabis-dependent group, in both 
tasks; however, as noted above, it is not 
large enough to provide a statistically 
significant repeated-measures effect. 
There were substantial differences, 
however, in the distribution of male and 
female adolescents among groups. Nine 
of 10 subjects in group A, 6 of 9 in group 
B, and 3 of 8 in group C were male. 
Supplemental data analyses were per- 
formed to determine the effect of gen- 
der on reliability of data relating to 
short-term memory by using analyses 
of covariance, and by analyzing male 
adolescents separately from female 
adolescents (there was an insufficient 
number of female adolescents to per- 
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form the complementary analysis). R 
sults of these analyses supported all bi 
one of the findings. Significant grou 
differences were maintained for bot 
the Benton Visual Retention Te 
(F[2,23]=6.39; P=.01) and th 
Wechsler Memory Prose Passages task 
(F[2,22]=6.90; P=.01) when the ef 
fects of gender were statistically cot 
trolled and when males were analyze 
separately (F[2,15]= 7.24; P=.01 an 
F [2,14] = 5.93; P= .01, respectively). 
Pairwise comparisons among th 
groups in the Benton Visual Retentio 
task showed that the cannabis-deper 
dent group (group A) committed sign 
cantly more errors on the first testin 
session than group C (F[4,21]=3.5 
P= .02). This difference was restricte 
to the pretest only, where signific: 
differences were obtained for both im 
mediate (F[1,24]= 12.49; P=.01) and 
delayed (F[1,24]=6.38; P=.02) recall 
conditions. On the posttest, no signifi- 
cant differences appeared for either im- 
mediate (F[1,24]=.42; P= .52) or de 
layed (F[1,24]=3.64; P=.07) recall 
conditions. Since the likelihood of type I 
errors in these tests is protected by the - 
significant overall test statistic, the eri- 
terion of significance for these contrasts 
was P= .025." Pairwise comparisons’ 
between the groups in the Wechsler 
Memory Prose Passages task showed’ 
that the cannabis-dependent group ` 
(group A) scored significantly lower . 
than group C (F[8,16]=3.91; P=.01), 
For immediate and delayed recall, this . 
difference appeared in both the pretest. 
and posttest conditions. For example, 
using scores for the immediate recall — 
condition for memory passage A from — 
the test, significant differences were 
found between the groups both at pre- 
test (F[1,23]=5.47; P=.03) and post- 
test (F[1,238] = 11.45; P= .01). 


COMMENT 





This pilot study provided evidence of 
the lingering impact of heavy marijuana 
use on selected short-term auditory and 
visual memory processes. Although it 
was conducted in a methodologically 
more rigorous manner than many past 
efforts," some problems admittedly 
remained in the study design. Larger 
research efforts with at least 25 subjects 
in each group better matched for gender _ 
would have improved the results of our 


1217 


13.2 





12.0 
10.8 
9.6 
| 8.4 
w 
Q 
e 
G 7.2 
w 
ie 
rz 6.0 
8 
8 
5 4.8 
o 
z 
3.6 Heavy Marijuana Use 
o_o nom om om on am §=iN-Program Controls 
2.4 auseneneenenwan Drug-Free Controis 
1.2 
0.0 
First Test Session Second Test Session 
FormA Form B 


Fig 2.—Comparison of Wechsler Memory Prose Passages score soon after admission and 6 


weeks later. 


study. Budgetary constraints and di- 
minished cooperativeness of the direc- 
tors of the drug treatment facility ob- 
structed the continuance of this study. 
: We reluctantly were forced to halt the 
study after 27 eligible participants were 
-enrolled. 

Because the sample sizes of the 
groups were small, particular impor- 
-tance was placed on an examination of 
the distributions of the dependent mea- 
sures. All were tested to determine if 
they differed significantly from normal. 
Three of the 21 measures used in the 
analyses did so; however, the particular 
-form of the divergence from normality 
-did not bias the result.” Thus, these 
“measures were retained in their original 
form. Our original hypothesis was that 
we would demonstrate short-term 
“memory loss in cannabis-dependent ad- 
-olescents and that we would find nor- 
_malization of such memory after 6 
weeks. Our surprise at finding that the 
` memory defects persisted at the 6-week 
-retest occurred too late to modify the 
protocol and retest at a later date. In 
retrospect, additional tests of short- 
term memory should have been admin- 
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istered between 3 and 6 months after 
the 6-week testing session. Such re- 
peated testing, if controlled for the 
“practice effect,” might have demon- 
strated full return of any memory im- 
pairment and strengthened our hypoth- 
esis that marijuana was the main cause 
of the deficit. On the Wechsler Memory 
Prose Passages and the Benton tests, 
where differences between groups were 
observed on the initial test, there were 
no statistically significant “returns” in 
performance of the cannabis-dependent 
group over the 6 weeks of the study. 
Although Figs 1 and 2 suggest that such 
a return may occur, it does not appear 
significant (P<.01) The intergroup 
comparisons suggest that the observed 
differences between the cannabis-de- 
pendent group and the control groups 
may erode over the course of the 6 
weeks in the case of the Benton Visual 
Retention Test; however, this finding is 
speculative in light of the absence of a 
corresponding overall significant re- 
peated-measures effect. In the case of 
the Wechsler Memory Prose Passages 
task, significant differences were main- 
tained between these groups through- 





out the course of the study. These tasks 
represent two somewhat different. . 

types of information processing. The _ 
Benton Visual Retention Test requires — 
the retention of visual information in 
iconic or unprocessed form over very 
brief periods, whereas the Wechsler 
Memory Prose Passages task requires 
the extraction of abstractions from com- 
plex stimuli (stories), encoding of these 

abstractions, retrieving information, 

and complex responding. 

The failure to obtain significant dif- 
ferences between the cannabis-depen- 
dent group and the control group in the 
program may have been due to small 
sample sizes. Scores for the latter group 
were uniformly intermediate — falling 
between the former and the non-drug- 
dependent group. However, the failure 
to detect differences between groups A 
and C may also suggest that the com- 
mon environments of the two groups 
(both appearing in the treatment pro- 
gram) may act to commonly alter scores 
on these tests. 

Our current data provide little guid- 
ance on which to formulate hypotheses 
concerning the neurologic substrates of 
the observed results. Before such hy- 
potheses may be meaningfully consid- 
ered, studies should be conducted to 
elucidate which disruptions in what 
parts of the information processing sys- 
tem account for decreased perfor- 
mance. Such studies should use groups 
of subjects with matched gender ratios. 
Decreases in performance may be a 
function of decrements in attention, fil- 
tering, encoding, retrieval, and/or out- 
put. Isolation of the location and types 
of disruptions that account for the cur- 
rent results should, therefore, be one 
goal of future research in this area. 

Although future research will further 
our understanding of the decrements 
we have observed, the current data. 
have direct clinical implications. The re- 


sults suggest the need to develop treat- 


ment strategies that incorporate the — 
possibility of long-lasting cognitive defi- - 
cits that may affect both performance of 
complex tasks and ability to learn. Re- 


sults from investigations of Hawkins | 


and coworkers” suggest that adoles- — 
cents with learning disabilities are at _ 
high risk of cannabis abuse. The results — 
reported here heighten our serious con- 
cerns about the effeets of long-term - 
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uana use on these already learn- 
aired adolescents. ia such i in- 


3 This investigation was funded in part by a grant 

from the Memorial and Endowment Fund of the 
American Academy of Pediatrics, Elk Grove Vil- 
lage, Ill, and by a gift from The Medical Trust of The 
Pew Memorial Trusts, Philadelphia, Pa. 

We acknowledge the advice of Brenda Spiegler, 
PhD, former member of the Neuropsychology Sec- 
tion of the Department of Pediatrics, Georgetown 
University Hospital, Washington, DC, and the as- 
sistance of the medical librarians at Fairfax Hospi- 

tal, Falls Church, Va. 
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This book is for all physicians, nutritionists, teachers, and 
other professionals who, in their work, encounter children 
with the Prader-Willi syndrome. The book is also an excellent 
resource for parents of such children. 

Although one could learn how to make a diagnosis of the 
Prader-Willi syndrome by reading this book— Hans Zellwe- 
ger has written a chapter in the book on differential diagno- 
sis—the main thrust of the book is, as indicated in the title, 
the management of this difficult disorder. Medical manage- 
ment of hypogonadism, nutritional management of obesity, 
and therapeutic management of hypotonia are examples of 
issues pertinent to this condition that are discussed expertly 
and i in detail. 

: Education, vocational training, and residential placement 
are other subjects covered in separate chapters. Psychologi- 
eal and behavioral management is discussed in one excellent 
chapter, but also sprinkled throughout the text is information 
on this crucial topic (eg, the stubbornness, food filching, and 
severe temper tantrums that are prominent symptoms in 
this disorder). The chapter on dental manifestation and 
management offers tips on how to deal with a child with 
Prader-Willi syndrome in the dental chair. 

Several chapters deal with family issues. The chapter 
Parents Point of View” gives practical advice, such as 
serving food so that portions look larger and helping children 
with an insatiable appetite who need less food than their 
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peers survive the school cafeteria. There are also good z 
chapters on parent advocacy and networking. SE 
Tables are used throughout this book to summarize impor- 
tant information. One useful table in the chapter on medical — 
and nursing intervention lists all the major characteristics of _ 
the syndrome (as well as some minor ones like small hands 
and feet), their developmental sequence, and recommended 
intervention. Nine appendices cover a variety of subjects — 
from syndrome-specific growth charts, food-exchange guide- 
lines, and low-impact aerobic activity to postural control 
exercises (kyphoscoliosis is common in this syndrome) and 
summer camps. | 
I find little to argue with in this book. A four-page table on. 
the nutrient content of multivitamins and mineral supplements 
might seem unnecessary. It is unfortunate that the old figure. 
for recurrence rate (1.6%) has slipped into the chapter on 
genetics rather than the now accepted figure of 0.1%. 
On the whole, however, this book is accurate, up to date; 
and timely. It provides much needed information not available 
elsewhere. Management of Prader-Willi Syndrome should. 
be in the library of all professionals who minister to a child. 
afflicted with this complex disorder. 
Vansa A. Horm, MD 
Child Development and 
Mental Retardation Center 
Clinical Training Unit WJ-10 
University of Washington 
Seattle, WA 98195 
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-è Adolescents engaging in certain sex- 
ual or drug-related behavior are at risk of 
contracting the human immunodeficiency 

‘virus infection in endemic locales. Local 
-and national surveillance data were ana- 
-fyzed to determine the characteristics of 
the acquired immunodeficiency syn- 
drome (AIDS) epidemic on adolescents. 
Of the 605 cases of AIDS in people aged 13 
to 21 years reported through 1987, 518 
were males (83 from New York City [NYC], 
NY), and 87 were females (28 from NYC). 
Over half of all adolescent males with 
AIDS reported homosexual contact. 
Transfusion/blood product-related hu- 
“man immunodeficiency virus acquisitions 
(especially in males with hemophilia) rep- 
resented 11% of adolescent cases from 
“NYC (1% of NYC adults) and 22% of ado- 
jescent cases in the United States (US) 
outside of NYC (4% of adults in the US). 
-intravenous drug use was more frequent- 
-ly reported among adolescents with AIDS 
-trom NYC (23%) than among adolescents 
outside NYC (14%). In females, heterosex- 
ual transmission accounts for about half 
-ofall adolescent AIDS cases and 29% of all 
‘adult. cases. Age-appropriate services 
~and behavioral interventions are urgently 
needed for high-risk adolescents. 
(AJDC. 1989;143:1220-1225) 
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eported cases of the acquired immu- 
nodeficiency syndrome (AIDS) 
among adolescents aged 13 to 21 years 
account for 1.2% of the total number of 
AIDS cases in the United States (US).’ 
Adolescents may acquire the human im- 
munodeficiency virus (HIV) infection in 
sexual or intravenous (IV) drug-related 
interactions with infected adults and 
may then serve as a conduit of infection 
to other adolescents.** Adolescents at 
highest risk for infection are likely to be 
disenfranchised youths, including run- 
aways,’ youths engaged in prostitu- 
tion,’ incarcerated youths,” and IV 
drug users.” Early age of Arst inter- 
course™™™ and multiple sexual part- 
ners™” may increase the risk of sexually 
transmitted diseases, which may, in 
turn, facilitate HIV transmission.””"" 
The current cocaine/crack epidemic 
among inner-city youths is oecurring in 
the same urban areas with the highest 
HIV infection prevalence.” Crack use 
may be associated with prostitution and 
with disinhibited, unsafe sexual rela- 
tions. Intravenous cocaine may be 
used.“ Male homosexual youths report 
a greater sense of social isolation than 
their adult counterparts,” and they of- 
ten have older sexual partners whose 
seroprevalence rates are likely to be 
higher than those of the adolescents’ 
peer groups in HIV-endemic areas. ” Fi- 
nally, many people with severe hemo- 
philia A, including adolescents, under- 
went transfusions prior to the spring of 
1985 with nationally marketed, HIV- 
infected manufactured blood products.” 
The risk of HIV transmission among 
adolescents may be especially high in 
New York City (NYC), NY, where ser- 
oprevalence rates are estimated to be in 
the 9% to 22% range for males 25 to 44 


ee Immunodeficiency Syndrome P 


Case Surveillance Profiles in New York City and the Rest of the United States- 


years of age living in the South Bronx.” 
As of mid-September 1988, over 16.600 - 
cases of AIDS had been reported in 
NYC (23% of the total US cases).” Over 
200 000 people in NYC are believed to 
be infected with HIV.”™ Adolescents in 
NYC who engage in needle sharing, un- 
protected anal intercourse, or coitus 
with people who have engaged in these 
behaviors are likely to be at greater risk 
of HIV infection than their peers who 
engage in high-risk activities in regions 
with lower HIV prevalence.” Some in- 
sight into transmission patterns of HIV 
infection can be inferred from AIDS 
surveillance data in the adolescent age 
group. ™™”” This study describes charac- 
teristics of reported cases of AIDS in 
adolescents and compares adolescents 
from NYC with AIDS with adults from 
NYC with AIDS and adolescents with- 
AIDS in the rest of the US, 


METHODS 


Surveillance data for AIDS from the Cen- 
ters for Disease Control (CDC), Atlanta, Ga, 
and the NYC Department of Health from 
1979 through 1987 were analyzed based on 
reports received through January 19, 1988. 
All reported cases of AIDS in adolescents 
aged 13 years and older that fulfilled the 
CDC adult case definition of AIDS in the 
US” were reviewed. Surveillance programs > 
reporting tothe CDC include the 50 states, — 
Washington, DC, Puerto Rico, and island _ 
territories in the South Pacifie and the Carib- 
bean, including Guam, American Samoa 
the US Virgin Islands. Data included in this 
report are from the US, excluding Puerto. 
Rico and the territories, — ae 
Case ascertainment byt the NYC Depart- 

y der 


























four sources ® Seventy p ent of the: 
were reported by. hospital infectio zeo 
officers, while 20% were reported direct E 
physicians to the ti ‘of Health : 








out 5% were detected by review of death 
ficates, and 1% to 2% were detected by 
DC from investigational drug reports and 
medical records.” 
- From data reported to CDC by state 
health departments, categories were created 
to describe the presumptive origins of trans- 
mission. For this report, we further grouped 
cases of AIDS into one of six transmission 
categories: (1) male homosexual or bisexual 
activity, (2) male homosexual or bisexual ac- 
tivity and IV drug use, (3) IV drug use, (4) 
heterosexual activity with IV drug use or 
bisexual activity, (5) receipt of a transfusion 
of blood or blood products, and (6) other or 
unknown behavior. Proportional frequencies 
for each transmission category were com- 
pared for NYC and the US excluding NYC. 
The CDC surveillance system is described in 
more detail elsewhere.” 
«Surveillance data were compiled by age 
‘pediatric, under 18 years of age; adolescent, 
from 13 through 21 years of age; and adult, 
over 21 years of age), sex, and date of diagno- 
sis. Adolescents were defined as people aged 
[3 to 21 years to match the American Acade- 
ny of Pediatrics’ definition and the adminis- 
ative organization of many adolescent 
wealth care programs. Pearsons y` (with 
Yates’ continuity correction for 2 x2 tables) 
was used to determine the significance of 
jetween-group differences.” To accommo- 
late small numbers, the very small number 
f male heterosexual cases were combined 
vith the male other/unknown cases and the 
ew female blood product-related cases were 
‘combined with female other/unknown cases 
n statistical comparison of NYC adolescent 
\IDS case proportional frequencies with 
hose of adolescents from elsewhere in the 
JS. 
RESULTS 

Characteristics of Adolescents 

With AIDS 


As of January 19, 1988, 605 (1.2%) of 
11 334 reported AIDS cases in the US 
vere in people 13 to 21 years of age; 518 
vere male and 87 were female (Table). 
Vhile only 3% of the nation’s 13- to 21- 
rear-olds live in NYC, 20% of all re- 
iorted US AIDS cases in this age range 
ive in NYC. Thus, NYC accounted for 
6% of the total AIDS cases reported in 
nale adolescents in the US and 32% of 
he total AIDS cases reported in female 
dolescents in the US (Table). The fre- 
uency of AIDS in the adolescent age 
roup rises markedly with increasing 
ge. Half of the cases in the 13- to 21- 
ear-old age category are seen in 20- 
nd 21-year-olds, who would be ex- 
ected to represent only about 22% of 
ne 13- to 21-year-old age group 
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Fig 1.—Cumulative prevalence of acquired immunodeficiency syndrome cases reported to the a 
Centers for Disease Control, Atlanta, Ga, as of January 19, 1988, by 6-month periods from 1979 


to 1987 for the United States. Adults are over 21 


age, and children are under 13 years of age. 


(P<.001). The ratio of male adolescent 
to female adolescent cases is 3:1 in NYC 
and 7:1 in the US excluding NYC, while 
the adult ratio is 7:1 in NYC and 15:1 in 
the US excluding NYC (Table). 

The rate of growth in the cumulative 
incidence of AIDS in the US has been 
rapid in the first 9 years of the AIDS 
epidemic (Fig 1). The reported onset of 
the epidemic in adults and children, as 
documented from surveillance reports, 
preceded the recognition of AIDS 
among adolescents who were retrospec- 
tively diagnosed in 1981 (Fig 1). 


Adolescents Compared With Adults 


Proportional frequencies of risk be- 
havior associated with AIDS are differ- 
ent in adolescent and adult cases. Both 
in NYC (Fig 2) and in the US excluding 
NYC (Fig 3), adolescents with AIDS 
are proportionately less likely than 
adults with AIDS to have acquired the 
infection by male homosexual activity 
or IV drug use. Using data from the US 
including NYC (data from Figs 2 and 3 
combined), adolescents with AIDS are 
comparatively more likely to have ac- 
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years of age, adolescents are 13 to 21 years of 


quired the infection from transfusion of 
blood products (20% among all adoles- = 
cent cases compared with 3% among all 


adult cases) or from heterosexual trans- 


mission (9% among all adolescent cases © 
compared with 4% among all adults} 
(P<.0001). 

The preponderance of transfusion/. 
blood products-acquired AIDS is large- 
ly among males, because of the many 
patients with hemophilia. The hetero- 
sexual proportional differences can be 
attributed to differences among female | 
patients; 47% of AIDS cases in female 
adolescents and 29% of AIDS eases in 
female adults are reportedly due to het- 
erosexual spread, while the comparable 
figure among males is 2% for both ado- 
lescents and adults. 


Adolescents in NYC Compared With 
Adolescents in the Rest of the US 


Among males, a history of IV drug 
use, with or without a history of homo- 
sexual activity, is reported in 16% of 
adolescent AIDS cases in NYC com- 
pared with 4% of adolescent AIDS cases 
from the rest of the US. Adolescents in 
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Fig 2,— Transmission profile for all adolescents aged 13 to 21 years with acquired immunodefi- 
ciency syndrome compared with adults over age 21 years with acquired immunodeficiency 


-syndrome in New York City. 







% af Cases 
bare) 
CS 


20 


PONEO DARA HNP Arn a re 


E Adolescents in United States 
(n= 494) 


Adults in United States 
(n=38 830) 


aanname nannan innii trend 





19 8 
3 
Homosexual’ Intravenous aaninsondal EPOR e Other 
Bisexual Drug Use and 
Intravenous 
Drug Use 
Risk Category 


! Fig 3, — Transmission profile for all adolescents aged 13 to 21 years with acquired immunodefi- 
ciency syndrome compared with adults over age 21 years with acquired immunodeficiency 
~ syndrome in the United States excluding New York City. 


_ NYC and the US show a similar propor- 
tion of cases in males reporting homo- 
exual/bisexual activity, from 55% to 
7% of all adolescent AIDS cases (Fig 
). Transfusion-related cases are pro- 
ortionately more common outside 
TYC. „Proportional. differences. be- 
ween cases in males in NYC and those 
from the rest of the US are significantly 














: “different from one another (P<.0001), 
- indicating comparatively more drug 


;  use-related illness in NYC. 
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Proportionately more AIDS cases in 
female adolescents are IV drug use re- 
lated and heterosexually acquired in 
NYC reports than in those from else- 
where in the US (Fig 5) (P = .4). As with 
male adolescents, few transfusion-re- 
lated eases of AIDS are noted in female 
adolescents from NYC compared with 
those cases from elsewhere in the US. 
Overall differences 
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between AIDS 
casesin female adolescents in NYC and 
in the rest of the US are not a 


. eee as described He ee prese: ee 
| port, or rate ratios of HIV pooni by 












for more thans six times the yumber of — 
adolescent AIDS cases that would be _ 
expected if rates of AIDS were equal 3 
nationwide. Since characteristics of the 
epidemic differ for adolescents com- — 
pared with adults, service needs are _ 
also likely to differ. For example, — 
among adolescents with AIDS, there is 
a higher proportion of females than 
among adults with AIDS, both in NYC 
and in the rest of the US (Table). Since 
drug-related and sexually acquired 
cases of AIDS are proportionately more 
common among adolescents in NYC 
than elsewhere in the US, they are of 
special concern to health workers in 
NYC. The transfusion/blood product 
data do not suggest that the larger pro- 
portion of transfusion/bleod product re- 
cipients among adolescents with AIDS 
outside NYC is due to higher rates of - 
seroprevalence among persons with he- 
mophilia. Rather, as infection rates 
among people with severe hemophilia A ` 
are quite similar nationwide,” people 
with hemophilia are a smaller propor- 
tion of the total AIDS cases in NYC 
than they are elsewhere in the US. 
Several screening programs and 
seroprevalence studies have included 
adolescents. About 60000 entrants, — 
aged 16 to 21 years, to the residential 
training program of the Job Corps are 
being tested for HIV antibodies year- 
ly.” Among these disadvantaged youth, 
0.33% of the first 25 000 screened were 
HIV seropositive.” Military reeruit ap- 
plicants screened from October 1985 to 
July 1986 had a 0.4% seroprevalence 
rate in people aged 17 to 21 years.” Itis 
unlikely that adolescents seeking to en- z 
ter the military represent youths cur- 
rently at highest risk. Neverthele SS, i 
the rate ratios for HIV seroprevalence — 
among male adolescents. (13/4734, 0. Je. 
and terano adolescents diate 0. 5% 
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Fig 4.— Transmission profile for male adolescents aged 13 to 21 years with acquired immunode- 
ficiency syndrome in New York City and the United States excluding New York City. 


60 


W Female Adolescents in United States 


90 (n =60) 
40 


30 


% of Cases 


20 


10 


Female Adolescents in New York City 





Os 20 NN 
Homosexual/ Intravenous Homosexual Heterosexual Transfusion Other 
Bisexual Drug Use and 
Intravenous 
Drug Use 
Risk Category 


“ig 5.— Transmission profile for female adolescents aged 13 to 21 years with acquired immuno- 
leficiency syndrome in New York City and the United States excluding New York City. 


ex among military recruits. Human im- 
iunodeficiency virus seroprevalence 
mong adolescents and young adults in 
TYC is the highest in the country 
mong military recruit applicants.” 

A potential limitation in current sur- 
eillance data is underreporting of 
DS cases, particularly in low-preva- 
nce groups or regions.” In NYC, case 
eporting is thought to be quite com- 
lete.“ Hence, unknown bias may en- 
ər national data that are based on a mix 
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of states, some of which have especially 
active AIDS case surveillance systems. 
The adolescents at highest risk often 
receive inadequate medical care and 
may be easily missed in case reporting 
for a number of conditions. Many of 
these youths may die from accidents, 
homicide, or suicide, which are the lead- 
ing causes of death in this age group.” 
These competing causes of death and 
the inability of the current health care 
system to reach disenfranchised youth 
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may be contributing to an underestima- 
tion of adolescent AIDS cases. Given 
the much smaller number of cases over- 
all among adolescents, such an under- 
counting, ifit is occurring, would distort 
surveillance data far more than it would 
in the much larger adult case group. 

Since only HIV-infected adolescents 
with rapid onset of AIDS” or those in- 
fected in their early teens will actually 
manifest signs or symptoms of AIDS by 
age 21 years, case reports of AIDS will 
inevitably underestimate the extent of 
the HIV epidemic among adolescents. 
Given the long latency of HIV infec- 
tions, especially well documented 
among people who received transfu- 
sions on known dates,” relatively few 
infected adolescents will develop AIDS 
while still in the adolescent age group. 

Higher rates of gonorrhea, syphilis, 
and hospitalization for pelvic inflamma- 
tory disease have been documented for 
sexually active adolescents than for sex- 
ually active adults. ** These differences 
may be due, in part, to physiologic or 
immunologic differences that occur dur- 
ing puberty which could facilitate the 
acquisition or spread of sexually trans- 
mitted diseases.**"” It is possible that 
adolescents also have an increased risk 
of sexual transmission of HIV through 
the same unknown mechanisms. 

A number of behavioral features re- 
lated to adolescent sexuality are likely 
to increase the risk of HIV infection.**” 
The average age of first intercourse is 
16 years in the US, though some sub- 
groups (such as incarcerated youths) 
have a mean age of first intercourse as 
low as 12 years for both boys and 
girls.“ A substantial proportion of 
sexually active teenagers may have 
multiple sexual partners, with 41% of 
male adolescents and 23% of female ado- 
lescents reporting 17 or more sexual 
partners by age 19 years in one repre- 
sentative national sample.” In addition, 
female adolescents tend to have sexual 
partners who are, on average, 2 to 3 
years older than they are.” 

Male homosexual adolescents who 
have had intercourse report, on aver- 
age, 7 partners by age 19 years." The 
average age of their sexual partners is 7 
years older than their own." These fac- 
tors may facilitate HIV sexual trans- 
mission from older infected persons to 
youth. High rates of unintended adoles- 
cent pregnancy continue in the 1980s, 
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particular among younger adoles- 
cents.” Vertical transmission from an 
_ HIV-infected adolescent mother to her 
< newborn offspring can occur.” Condom 
use is currently neither a popular nor a 
consistently used form of contraception 
` among adolescents.” 
- Reported drug use among a represen- 
-tative sample of high school seniors in 
the US from 1975 to 1986 reveals US 
rates to be the highest among the 
_ world’s industrialized countries.” While 
- some decline in overall drug use is noted 
_ since the early 1980s, cocaine use among 
_ adolescents has remained relatively sta- 

ble from 1979 to 1986. Current users, 
defined as people who used cocaine in 
any form in the preceding 30 days, rep- 
resented 1.9% of seniors in the nation- 
wide sample in 1975, 5.2% in 1980, and 
6.7% in 1985," but fell to 4.8% in 1987 
(Lloyd D. Johnston, PhD, Jerald G. 
Bachman, PhD, and Patrick M. O’Mal- 
ley, PhD, unpublished data, January 
12, 1988, University of Michigan press 
release). This recent trend among high 
school students is not particularly en- 
couraging in relation to current pat- 
terns of reported adolescent AIDS 
Cases. 

In many inner-city neighborhoods 
- high rates of crack use are continuing to 
rise.” The substantial addictive poten- 
tial of cocaine, especially in the form of 
crack,” is likely to augment the risk of 
HIV transmission among adolescents in 
the inner-city neighborhoods of highest 
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tice of female and male prostitution to 
pay for or secure drugs and by possibly 
increasing IV drug use.™” 

In addition, youth from minority 
backgrounds surveyed in San Francis- 
co, Calif, and NYC have a poor fund of 
knowledge regarding the risk and pre- 
vention of AIDS.** Expansion of drug 
prevention programs targeted toward 
teens and preteens, improved inner- 
city schools, more extensive youth job 
training programs, readily accessible 
adolescent health services focused on 
sexually transmitted diseases and birth 
control, and school-based sexual educa- 
tion with explicit AIDS-prevention 
training are all desirable.**" Education 
and training for AIDS prevention, 
screening and treatment programs for 
sexually transmitted diseases, and drug 
abuse prevention and treatment pro- 
grams are the available means to reduce 
HIV transmission in the absence of a 
vaccine or adequate chemotherapy.” 

Given the growing number of AIDS 
cases among adolescents and young 
adults (Fig 1) and the long latency peri- 
od from HIV infection to the onset of 
AIDS,” seroprevalence studies are 
needed to measure the degree of HIV 
penetration into the adolescent age 
group. From previous experience with 
drug use and sexually transmitted dis- 
eases among adolescents, the spread of 
HIV infection is a major concern in this 
age group, particularly in areas of high 
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lescents are nota population with exten- -$ 
sive experience in or resources for advo- 
cacy, community action, or self-help, it _ 
is particularly important that preven- 
tive, medical, and social services be de- _ 
signed by the public and private sectors — 
to attract and retain youth. Strategies pi 
in risk reduetion successfully developed — 
among well-educated homosexual men 
with good peer support networks“ may — 
not be applieable to many adolescents at ` 
high risk. i 
There exists an urgent need for suc- 

cessful prevention and treatment mod- 
els that will require community and . 
school-based outreach and broad col- 
laboration with those inner-city groups 
that have demonstated an ability to 
communicate with disenfranchised 
youth. In the absence of a national effort 
to minimize the spread of HIV infection 
among vulnerable youth, particularly in 
the inner cities, the epidemic will likely 
expand within this age group. 
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Septic Arthritis in Children With Hemophilia 


Alberto S. Pappo, MD; George R. Buchanan, MD; Andrea Johnson, MSN, PNP 


© Four of the 139 children with hemo- 
-philia followed up at our center have de- 
-veloped septic arthritis during the past 6 
: years (2.9% incidence). Two infections 
- were caused by Streptococcus pneumon- 
< jae and one each by Staphylococcus aur- 
<eus and Haemophilus influenzae type B. 
“Common features at time of presentation 
` included fever and a 2- to 7-day history of 
joint pain and swelling unresponsive to 
-factor replacement infusions. Since three 
-of the patients were human immunodefi- 
ciency virus seropositive, we propose 
that human immunodeficiency virus in- 
fection may be responsible for the dispro- 
portionately high number of cases of sep- 
tic arthritis observed in our patient 
population. 
(AJDC. 1989;143:1226-1228) 


nfectious arthritis in children with he- 
mophilia has been reported only rare- 
<ly,” and just recently has it been sug- 
gested that joint infection is more 
prevalent among hemophiliacs than in 
the general population.’ During the past 
-6 years, we have identified four cases of 
septic arthritis among hemophiliacs fol- 
` lowed up in our center. During our re- 
view of the clinical and laboratory fea- 
--tures of this complication, it became 
<: apparent that immunosuppression sec- 
- ondary to human immunodeficiency vi- 
irus (HIV) may play an important role in 
-its pathogenesis. 


PATIENTS AND METHODS 


- Retrospective review of the records of 139 
‘ehildren. with hemophilia followed up at our 
nstitution between January 1983 and Janu- 
l ary 1989 indicated that there were 4 cases of 
‘septic arthritis (2.9% incidence). Three of 
hese patients presented during the past 2 
| ears (January 1987 to January 1989). The 
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salient clinical and laboratory features of 
these 4 patients are summarized below and in 
Table 1. 


Clinical Characteristics 


The patients ranged in age from 7 months 
to 13 years. All had moderately severe or 
severe factor VIII deficiency (factor VIII 
level, <5 U/dL). Presenting features com- 
mon to all four children included fever (tem- 
perature >38°C) and persistent swelling and 
pain despite appropriate factor replacement 
for an apparent hemarthrosis. The duration 
of symptoms prior to admission ranged from 
2to 7 days. All patients received factor VII 
concentrate during this period; the total 
number of infusions ranged from two to 
eight. On physical examination, only one pa- 
tient was described as appearing ill. None of 
the children had other obvious sites of infec- 
tion at the time of admission; however, three 
of them developed this complication in a joint 
previously affected by recurrent bleeding 
(“target” joint). 


Laboratory Features 


All four patients presented with anemia. 
In two of the four patients, the hemoglobin 
value was lower than the usual baseline level 
(Table 1), The white blood cell count ranged 
from 4.8 x 10°7L to 12 x 10°/L, with only two 
patients displaying a marked left shift (band 
leukocyte count >0.5 x 10°/L) in the differen- 
tial cell count. Platelet counts were normal or 
slightly elevated in all four children, An ele- 
vated erythrocyte sedimentation rate (81 to 
135 mm/h by Westergren method) was docu- 
mented in each patient. The joint fluid was 
described as purulent in one patient and sero- 
sanguineous in two. Cell count and Gram’s 
stain of the joint fluid was obtained in only 
two patients. Both samples had increased 
numbers of white blood cells (96.8 x 10°/L 
and 257x10°/L); in one patient, bacteria 
were demonstrated by Gram’s stain. All four 
patients had a positive blood culture, with 
the same organism isolated from the diseased 


joint: Streptococcus pneumoniae in two pa- 


tients, Staphylococcus aureus in one pa- 
tient, and B-lactamase-negative Haemophi- 
lus influenzae type B in the other. Three of 
the patients were HIV-antibody positive by 
both enzyme-linked immunosorbent assay 
and Western blot methods"; the fourth was 


HIV-antibody negative. Two of the. “tee” 

seropositive patients had CD4 (helper) lym- 
phocyte counts of 0.61x107L and ~ 
0.55 x 10°/L at the time of presentation with 
septic arthritis; the third developed infec- 
tious arthritis in 1983, when quantitation of 
CD4 cells was not routinely performed in our | 
center. However, in 1987 this patients CD4 _ 
cell count was within the normal range | 
(0.91 x 10°). 


Hospital Course and Outcome 


Initial treatment in three patients con- 
sisted of factor VIII concentrate at doses of 
30 to 50 U/kg every 12 hours (with a dose 
given immediately prior to joint aspiration), 
diagnostic aspiration of the affected joint, 
and initiation of intravenous antibiotics. The 
fourth patient (patient 2) had joint aspiration 
after 5 days of hospitalization, since septic. . 
arthritis was not suspected initially. Surgical. 
drainage and débridement, followed by irri- 
gation of the affected joint, was carried out in 
three patients. One of the children (patient 1) 
required a transfusion of 3 U of packed red 
blood cells due to severe blood loss through a 
drain placed in the affected joint. z 

The mean hospital stay was 16.5 days 
(range, 13 to 25 days). One patient (patient 3) 
was readmitted 1 week after discharge with 
acute onset of pain and swelling in the previ- 
ously infected joint. Although he was afe- 
brile, he was treated for 1 additional week 
with immobilization, factor VIII concen- 
trate, and antibiotics. Three of the patients 
had chronic damage in the involved joint pri- 
or to the infection described herein, and their © 
limited range of motion diminished. farther 5i 
after the episode of septic arthritis. == 









COMMENT — 


Septic arthritis appears to be an in 
ereaninely common compliant 


our N, this. current rep 
stitutes the largest. t pta 


a arthritis must st ve eluded inthe : 





Hemogiobin 
Duration of Value on 
Joint Pain on Admission, Admission, 
and Swelling, d °C g/L 


Type/Severity 


of Hemophilia 


Vil/severe 
Vill/moderate 


Vill/moderate 
Vill/moderate 





“*HIV indicates human immunodeficiency virus. 


ifferential diagnosis of patients with 
emophilia presenting with fever and a 
elatively prolonged (several days) his- 
ory of localized joint pain and swelling 
efractory to appropriate doses of factor 
eplacement. Suspicion of this entity 
hould prompt the physician to aspirate 
he affected joint, and if the joint fluid is 
bnormal, initiate intravenous antibiot- 
A : therapy to limit the sizable morbidity 
ssociated ` with this complication.” 

All of our patients presented with 
n mia, a finding previously described 
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Duration 





EE Source, y Age, y Type/Severity of Symptoms, d °C 
Miller et al, 8 VI... 2 
1972 
: Houghton,” 32 Vill/severe 2 39.4 
1977 
Rosner and Bhogal,” 22 VRI. . 3 38.8 
1981 
_ Moseley et al,” 57 Vill/severe 4 41 
1981 
Cobb, 40 Vill/severe 7 39 
o 1981 
Wilkins and Wiedel, 47 VIH... 2 38.2 
` 1983 
Hofmann et al,? 12 Vill/severe 4 39.5 
1984 
Goldsmith et al? 40 Vill/severe 5 39.2 
1984 
Scott et al,? 15 Vill/severe 6 39.9 
~ 4985 
-Scott et al? 13 Vill/severe 3 38.9 
. 1885 
` Fajardo et al,’ 9 Vil. . 3 39.9 
_.. Mba and Njoku,* 9 Vill/moderate 3 38 
1987 
| Ragni and Hanley, 26 Viil/severe 2 
— 4989 (HIV seropositive) 


in patients with hemophilia’; however, 
two of them had hemoglobin values that 
were lower than their usual measure- 
ments. In the absence of an obvious 
source of blood loss (eg, a large he- 
marthrosis), we speculated that the de- 
cline in hemoglobin in these two pa- 
tients might have resulted from an 
acute episode of inflammation (ie, septic 
arthritis) that further depressed eryth- 
ropoiesis. ®" This phenomenon has been 
previously described in nonhemophi- 
liacs with septic arthritis.” 


Temperature, 


Organism 


Streptococcus 
pneumoniae 


Staphylococcus 
aureus 


S pneumoniae 
Haemophilus 
influenzae 





i Organism 
i. knee 
R hip Staphylococcus 
aureus D 
R knee S aureus 
L knee S aureus 
Both shoulders, S aureus 
ankles, and R knee 
R knee S aureus 
R knee Streptococcus = 
pneumoniae 
Both shoulders, S aureus 
ankles, and R knee 
R knee Group B 
hemolytic 
streptococcus - 
R ankle S aureus 
L elbow S pneumoniae 
Both knees, S pneumoniae 
both elbows 
Both knees S pneumoniae 
(isolated from 
blood only) 


Several authors’*” have suggested 
that the localized joint infection in these 
patients results from a preceding epi- 
sode of bacteremia. Our findings sup- 
port this view, since the same organism 
was isolated from both the blood and 
joint fluid in all of our patients. | 

Although our numbers are small, sev- 
eral observations make us believe that: 
HIV infection may have a pathophysio- 
logic role in the development of septic 


arthritis i in hemophilic patients. First, 3. 


of our 41 HIV-seropositive patients. 
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have developed this complication (7% 


incidence). Second, it is well known that 
` HIV infection causes multiple derange- 
` ments in both T and B cell number and 
unction,” 4 with affected individuals 
prone to develop serious bacterial infec- 
tions due to S pneumoniae, S aureus, 
Salmonella, and H influenzae.” Third, 
~ there has been a clustering of articles 
_ describing patients with hemophilia and 
~ septic arthritis between 1981 and 1985 
(Table 2). Although the HIV serologic 
~ status of the patients is not mentioned in 
- these previous reports, during this time 
< period many patients with hemophilia 
receiving commercial factor concen- 
: trate were infected with HIV.” Finally, 
< arecent abstract and letter to the editor 
: suggest that septic arthritis may be 
especially prevalent among HIV- 
infected hemophiliacs. *” 
- An interesting finding was the pres- 
ence of pneumococcal arthritis in two of 
our HIV-seropositive patients and in 
three of the pediatric cases reported in 
the literature. This organism is an un- 
common cause of infectious arthritis in 
nonhemophilic children older than 2 
years of age.” Although difficult to 
prove, the relatively high incidence of S 
: pneumoniae septic arthritis in our pa- 
tient population may be the result of 
~ altered immune function secondary to 
HIV infection. 

One of our patients (patient 4) is 
unique in several respects. To our 
knowledge, he is the youngest hemo- 
` philiae described with septic arthritis 
-cand the only patient whose infecting or- 
_-ganism was H influenzae type B. This 
_ association may be purely coincidental, 
since H influenzae type B is the most 
5 common cause of septic arthritis in chil- 
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sidious onset and failure to respond to 
appropriate doses of factor replacement 
suggested an initial episode of 
hemarthrosis. 

In summary, within the past 6 years 
approximately 3% of the children with 
hemophilia attending our center have 
developed septic arthritis. We believe 
that all physicians caring for hemophili- 
acs should be aware that joint infections 
constitute a major disease complication. 
Diagnostic aspiration of an affected 
joint should be strongly considered in 
patients who have fever, persistent 
joint pain, and swelling despite appro- 
priate doses of factor replacement. 
Based on our findings, HIV seroposi- 
tive hemophilic children may be particu- 
larly susceptible to the development of 
septic arthritis. We encourage other 
centers that care for hemophilic chil- 
dren to review the incidence and patho- 
physiologic role of this complication. 


This work was supported in part by Comprehen- 
sive Hemophilia Center grant MCJ-482003-05 from 
the Division of Maternal and Child Health, Depart- 
ment of Health and Human Services, Washington, 
DC. 

We thank Dawn Miller for exeellent secretarial 
assistanee. 
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Parent, Teacher, Child 


ao rila teral Approach to: Attention Deficit Disorder 


Melvin L. Cohen, MD; Patrick C. Kelly, DO; A. W. Atkinson, MD, PhD 


<e We compared the effectiveness of 
three instruments in initially diagnosing 
and monitoring children with attention- 
deficit disorder with and without hyperac- 
tivity (ADD/H). Twenty-one children clini- 
cally assessed as having ADD/H and 
‘meeting criteria of the Diagnostic and Sta- 
tistical Manual of Mental Disorders, Third 
Edition, were examined initially and after 
treatment with methyiphenidate hydro- 
chloride and placebo. The following in- 
struments were used: the ADD-H Compre- 
hensive Teacher Rating Scale, the 
Connors’ Parent Rating Scale—Revised, 
‘and the Gordon Diagnostic System. The 
ADD-H Comprehensive Teacher Rating 
Scale initially classified 67% of the chil- 
dren as having ADD/H and 14% as border- 
line. The Connors’ Parent Rating Scale- 
Revised identified 71% as having ADD/H, 
while the Gordon Diagnostic System as- 
sessed 52% as having ADD/H and 29% as 
borderline. With methylphenidate treat- 
ment, the mean scores on the ADD-H 
Comprehensive Teacher Rating Scale dis- 
played an increase in attention span and a 
decrease in hyperactivity, the Connors’ 
Parent Rating Scale-Revised showed a 
significant decrease in ADD/H behavior, 
and the Gordon Diagnostic System mean 
scores indicated no significant change. 
(AJDC. 1989;143:1229-1233) 
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any assessment instruments have 

been developed to aid in the diagno- 
sis and treatment of children with atten- 
tion deficit disorder with and without 
hyperactivity (ADD/H). Some are 
based on behavioral observations by 
parents or teachers, while others evalu- 
ate the child’s performance of a given 
task. The Diagnostic and Statistical 
Manual of Mental Disorders, Third 
Edition (DSM-IID, established opera- 
tional diagnostic criteria for ADD/H’ 
that allow for a comparison of available 
clinical tools. The purpose of this study 
was to compare and contrast a parent 
observation—dependent, a teacher ob- 
servation-dependent, and a child per- 
formance—dependent instrument in the 
diagnosis and methylphenidate hydro- 
chloride treatment of children with 
ADD/H who satisfied DSM-III criteria. 


SUBJECTS AND METHODS 
instruments Used 


Connors’ Parent Rating Scale—Revised 
(CPRS-R).—Developed by C. Keith Con- 
nors, PhD, and frequently referred to as the 
Connors’ Parent Questionnaire, the CPRS-R 
is probably the most commonly used parent 
rating scale for ADD/H.’ This 48-item instru- 
ment contains major groupings in conduct 
problems, learning disability, psychosomatic 
problems, impulsivity-hyperactivity, and 
anxiety. Ten of the 48 items make up a sepa- 
rate hyperactivity index used to rate the sub- 
jects in this study, with each question being 
answered “not at all,” “just a little,” “pretty 
much,” or “very much.” The number of 
points assigned for each response is 0, 1, 2, or 
3, respectively. The sum of responses is ob- 
tained, with a score of 15 or greater generally 
aecepted as a cutoff for a determination of 
hyperactivity.’ 

ADD-H Comprehensive Teacher Rating 
Seale (ACTeRS).—The ACTeRS was de- 
signed to be useful to clinicians for the diag- 
nosis and monitoring of treatment effects in 


criteria were enrolled as they arrived at thi 


and followed up by board-certified pediat 
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children with ADD/H.* This scale inclides: 24 
items describing classroom behavior on four 
factors: attention, hyperactivity, söcial 
skills, and oppositional behavior * The items 
are scored on a scale of 1 (almost never) to 5- 
(almost always). The raw score for each fac- 
toris transferred to a profile sheet displaying —__ 
a percentile score for each of the four factors. 
Separate profiles have been developed for __ 
boys and girls. Teacher responses.on the at- 
tention and hyperactivity factors were eval 
uated in this study. Scores ontheattentionor —__ 
attention and hyperactivity subscales of less 
than or equal to the 10th percentile were 8 
considered diagnostic of ADD/H. os 

Gordon Diagnostic System (GDS), ~The ee 
GDS involves a computerized portable de- 
vice consisting of a box with a button and 
video display screen that allows administra- 
tion of two child performance tasks (delay —__ 
and vigilance).”* The delay task requires the 
child to inhibit pushing the button fora non- 
specified period (6 seconds) to score a point 
seen on the video screen. This task is a mea- 
sure of impulse control, and the number of —__ 
appropriately inhibited responses dividedby —__ 
the total number of responses gives an effi 
ciency ratio. The vigilance task requires the 
child to press the button every time a se- 
quence of numbers (ie, a 1 followed by a9) - : 
appears on the screen. This is a continuous. __ 
performance task that yields totals for cor- 
rect responses and the number of errors of __ 
commission (extraneous pushes), Scoreson 
these three subtests (efficiency ratio, correct | 
responses, and errors of commission) arerat-- = 
ed as normal, borderline, or abnormal onthe 
basis of normative data by age." 


Subjects 


This study was conducted by the develop- 
mental pediatric service of a military medical 
center that serves the needs of over 49 000 
children of active-duty and retired military 
service members. Subjects meeting protocol. 











clinic on open referral from parents, schools, . 
or. physicians. All patients were examine 


cians who had completed or were currently. 
















‘ships. The protocol was approved by the in- 
-Stitutional review board, and informed con- 
‘sent was obtained from parents and children. 
‘Twenty-six subjects between the ages of 8 
cand 12 years clinically diagnosed as having 
-ADD/H who also met DSM-III criteria for 
this disorder were studied, and none of them 
-had been previously treated with stimulant 
medication. Five subjects were subsequent- 
-Iy removed from the study, and the data on 
„the remaining 21 were used for analysis. All 
children were of normal intelligence (IQ, 280 
: by standardized testing). Three (14%) of the 
-21 subjects were girls, learning disabilities 
had been diagnosed by the school in 33% 
(7/21) of the sample, and 9 (43%) had re- 
“peated a grade in school. Further descriptive 
variables of this group are presented in more 
detail elsewhere.” 











Methods 


Extensive developmental, educational, 
behavioral, and social histories were ob- 
tained, and thorough physical and neurode- 
velopmental evaluations were performed. 
Participants were demonstrated to conform 
to DSM-III criteria by inquiry of parents, 
teachers, or both by means of the symptoms 
fisted in the DSM-III. The children were 
then placed randomly in methylphenidate- 
placebo or placebo-methylphenidate groups 
ina double-blind fashion. Medication was ad- 
~ ministered twice daily (in the morning and at 
noon) on school days only. A fixed dose of 5 

mg twice daily for children weighing less 

than 30 kg and 10 mg twice daily for those 
- weighing 30 kg or more was used. Total daily 
_ dose ranged from 0.3 to 0.6 mg/kg. 

‘The. ACTeRS, CPRS-R, and GDS scores 

were obtained initially, 1 month later at the 
“time of crossover, and 1 month after this at 
-the conclusion of the study. Separate pre- 
- scriptions were given to the parents and the 
school, with written instructions for appro- 
priate administration. The interval between 
=the last dose of medication and the beginning 
-ofthe GDS ranged from 1 to 4 hours, with the 
~ majority of tests being administered within 2 
ours of dosing. Parents were asked at cross- 
ver and at the conclusion of the study to give 
heir opinion on whether their child was re- 
‘ceiving active medication or placebo. 
The instruments were considered in 
; agreement with DSM-III criteria for diag- 
- nosing ADD/H if the following criteria were 
t: (1)a score of greater than or equal to 15 
n the CPRS-R hypercpvity dex @ a 

















n th the ACTeRS attention sabede or 

1 hyper activity subscales to- 

x gether; and (3) an abnormal rating on any of 
-three GDS subtests: (efficiency ratio, correct 
T apona and errors of commission). Bor- 
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rolled in 5 developmnantal pediatric fellow- 


ACTeRS 








Patient Attention Hyperactivity index 
1 A A N 
2 N N A 
3 A A N 
4 N A A 
5 B A N 
6 A B A 
7 N A N 
8 A B N 
9 B B A 

10 A N A 
11 A B A 
12 A A A 
13 A N A 
14 A B A 
15 N A A 
16 A A A 
17 A A A 
18 A A A 
19 A B N 
20 A B A 
21 B A Á 


Tekist Ettie | ney : 











Ratio ql Commission _ 


zzzuou2zzz2222227>27°7200 2 2) 


zo zZz z0 zZz Dre wretgvve 
oetezrpnmrtrpmmraw,rd 2. 


= 
eS 
> 


*ACTeRS indicates ADD-H Comprehensive Teacher Rating Scale; CPRS-R, Connors’ Parent Rating 
Scale-Revised: GDS, Gordon Diagnostic System; A, abnormal; B, borderline; and N, normal. 


+¢Subject was unable to perform task. 


derline ratings for the ACTeRS were consid- 
ered between the 10th and 20th percentiles 
on the attention subscale. The GDS was 
viewed as borderline if one or more subtests 
was borderline and no subtest was abnormal. 

Two 8-year-old patients were unable to 
complete the vigilance portion of the GDS 
and were eliminated from the GDS portion of 
the methylphenidate and placebo trials; the 
GDS was not obtained on one patient during 
the active substance trial, and the ACTeRS 
was not completed on one patient receiving 
methylphenidate and three patients receiv- 
ing placebo, thus explaining numerical dis- 
crepancies in the results. 

Mean scores for the sample population 
were calculated for the ACTeRS attention 
and hyperactivity subscales, the CPRS-R 
hyperactivity index, and the GDS efficiency 
ratio, correct responses, and errors of com- 
mission subtests. In cases where more than 
one parent completed the CPRS-R or more 
than one teacher responded to the ACTeRS, 
the mean score of respondents was used for 
analysis. Data were analyzed by means of 
analysis of variance for repeated measures, _ 
taking into account the crossover feature of : 
this study. 





sensitivity j to: 81% against DSM 
The initial results on the three instru 
ments are cae in Fig | ee 


RESULTS 


Agreement with DSM-III criteria 
was established in 71% by the CPRS-R,. 
67% by the ACTeRS, and 52% by the 
GDS. The Table lists the results for each 
of the participants, displaying a wide 
disparity in the ratings and demonstrat- 
ing at least one abnormal result in 90% — 
(19/21) of eases by one of the three tools. 
Of the two children rated as normal on _ 
all three instruments, both were abnor- 
mal on the ACTeRS hyperactivity sub 
scale, and one was unable to com | 
the GDS vigilance subtest. Furt 
analysis of the initial ACTeRS resu 
revealed that the inclusion of borde 
attention ratings raised the sensitivit 
of the instrument to 81% and also dis 
played a subsample of children rated. a 
hyperactive only. The inclusion of bor 

ags on the GDS increase 
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ACTeRS 


5% 


Fig 1.—initial status of the three instruments vs the Diagnostic and Statistical Manual of Mental Disorders, Third Edition, 
criteria for a diagnosis of attention-deficit disorder with (ADD/H) and without (ADD) hyperactivity. ACTeRS indicates ADD-H 
Comprehensive Teacher Rating Scale; CPRS-R, Connors’ Parent Rating Scale~Revised; GDS, Gordon Diagnostic 





DSM-III 





System; NL, normal; HYPER, hyperactive; and BORD, borderline. 


Fig. 2. —The Connors’ Parent Rating Scale—Revised response status initially and after adminis- 
ration of methylphenidate ee or placebo, 
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80 
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Initial 


“Uad the influence of methylpheni- 
late, mean scores on the ACTeRS dem- 
strated a marked increase (improve- 
nent) in attention (P<.002) and a very 
narked decrease (improvement) in hy- 
eractivity (P<.001). The CPRS-R 
splayed a significant decrease (im- 
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Methylphenidate 


Normal 





Piacebo 


provement) in hyperactive behavior 
(P<.005). The GDS mean scores on effi- 
ciency ratio, correct responses, and er- 
rors of commission demonstrated no 
significant change under the influence 
of active substance. Individual instru- 
ment classification of the subjects as 


plained by apparent physical, enio 
al, educational, or social circumstance 
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normal, abnormal, or borderline 
(ACTeRS and GDS) for the three trials _ 
(initial, methylphenidate, and placebo) 
are graphically displayed in Figs 2.” 
through 4. A placebo effect for the 
ACTeRS and CPRS-R was apparent 
but did not reach statistical signifi _ 
cance. Parents accurately identified _ 
methylphenidate vs placebo at cross- 
over and again at the conclusion of the 
study in 76% of cases, i 


COMMENT 


This study compared the perfor- ; 
mance of three clinical tools in the diag- 
nosis and follow-up of medication treat- 
ment of children with ADD/H. Whi 
the DSM-III criteria were used as tl 
basis of comparison, each child unde 
went extensive evaluation, including 
review of parent and teacher reports, 
medical history, physical and neurode- 
velopmental examinations, and non- 
standardized clinical observations, be 
fore diagnosis. Clinicians examined the 
children for evidence of i maaan im 
pulsivity, and hyperactivity _ | 
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(<10th Percentile) 
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(10th-20th Percentile) 
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EJ Normal | 
(>20th E 
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Fig 3.— The Attention-Deficit Disorder With and Without Hyperactivity Comprehensive Teach- 
-er Rating Scale response status initially and after administration of methylphenidate hydrochio- 


ride or placebo. 


Abnormal Borderline Normal 
(21 Abnormal (21 Borderline Subtests {All Normal 
Subtests) With No Abnormal) Subtests) 


% of Patients 





Initial 


0 







In addition, a clinical determination of a 
“need for stimulant medication interven- 
- tion was made in each case. Both of the 
-< above were met before enrollment in 
< the study, and all of the subjects se- 
_ lected in this fashion were subsequently 
7 demonstrated to meet DSM-III criteria 
-for ADD/H. Alternatively stated, the 
DSM-III criteria were 100% sensitive 
-when compared with a clinical diagnosis 
-of ADD/H severe enough to warrant 
e While recognizing a 
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Methylphenidate 





Placebo 


Fig 4.—The Gordon Diagnostic System response status initially and after administration of 
z TORS hydrochloride or placebo. 


need for operational criteria for 
ADD/H, we maintain that meticulous 
clinical evaluation should remain the 
major determinant of the presence of 
signs and symptoms of this disorder, 
with the studied and other instruments 
offering important supportive data. 
Since completion of this project, a re- 
vision of the DSM-III has occurred, rè- 
sulting in an alteration of DSM-III cri- 
teria for ADD/H. We regret these 
changes because a clear separation of 






deficit disorder P A ; yperactivity. 


The revised DSM-III lists 14 symp- — 
toms, with the presence of 8 of these © 
required for a diagnosis of the now des- 
ignated attention deficit hyperactivity 
disorder.“ These 14 items are based 
on a national field trial of criteria for 
disruptive behavior disorders and are 
arranged in descending order of dis- 
criminatory power.“ The revised 
manual does offer the undefined catego- 
ry of undifferentiated attention deficit | 
disorder, which includes disturbances 
previously designated as attention defi- . 
cit disorder without hyperactivity.°"" 
Our results on the ACTeRS appear to. 
support the previously published DSM- 
III diagnostic criteria in that we found 
10% (2/21) of children to be abnormal on 
the attention subscale with normal rat- 
ings on hyperactivity and 29% (6/21) 
with abnormal attention and borderline - 
hyperactivity. 

The previous edition of the DSM-III 
advised, given conflicting reports be- 
tween parents and teachers, that clini- 
cians should give greater consideration 
to the observations of educational pro- 
fessionals due to their greater familiar- 
ity with age-appropriate norms.’ The 
revised edition of DSM-III, while elimi- 
nating this problematic recommenda- 
tion, offers no advice to the clinician. 
faced with this dilemma. Therefore, a 
trilateral approach using a parent ob- 
servation—dependent, a teacher obser- — 
vation—dependent, and a child per ; 
formance-dependent instrument is. 
attractive. However, in our study the = 
result with the child performance ine 
strument (GDS) was abnormal in only — 
50% (5/10) of cases of conflicting ratings — 
between the parent- and teacher-de- 
pendent tools. While the inclusion of 
borderline ratings by the GDS. would 
raise the sensitivity of this tool and in 
crease interinstrument. agreement, fur 
ther research into the establishment ofa — 
more sensitive child. performance tool = 
seems worthwhile. — aa 
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he cost of the three caie is 
ortant; the ACTeRS and CPRS-R 
‘inexpensive when compared with 
purchase price of the GDS. This fac- 
leads us to suggest that use of the 
GDS may at present be most appro- 
priate in research or large-scale 
Berpenings, 





. The ACTeRS was responsive to 


methylphenidate effect, a finding con- 
‘sistent with those of previous published 
reports.” A placebo effect, while not 
reaching statistical significance, could 
present interpretive difficulties as the 
mean scores for the ACTeRS (attention 
and hyperactivity) improved from ab- 
normal to borderline under the use of 
placebo but were in the normal range 
after the methylphenidate trial. Ull- 
mann and Sleator” demonstrated a sub- 
group of apparent placebo responders 
to the ACTeRS, which could explain 
this finding, but the size of our sample 
did not allow for subgrouping of the par- 
ticipants. The CPRS-R was also sensi- 
tive to active substance, demonstrating 
an increase of greater than 1 SD. Our 
finding of significant improvement in 
the CPRS-R due to methylphenidate ef- 
fect differs from that of a recently pub- 
lished report” and is interesting in that, 
due to the experimental design, parents 
had minimal contact with their children 
during previously suggested” peak be- 
havioral effects of the medication. We 
believe that this represents either a car- 
ryover effect of the medication or the 
influence of teacher observations on pa- 
rental responses. While previous publi- 
cations” have suggested the possibili- 
ty of a decline in scores on the first and 
second administrations of the CPRS-R, 


l. American Psychiatric Association Committee 
on Nomenclature and Statistics. Diagnostic and 
Statistical Manual of Mental Disorders, Third 
Edition. Washington, DC: American Psychiatric 
Association; 1980:41-45, 

“2. Barkley RA: Hyperactive Children: A Hand- 
book for Diagnosis and Treatment. New York, NY: 
Guilford Press; 1981:106-111, 

<8. Ullmann RK, Sleator EK, Sprague RL. A 
new rating scale for diagnosis and monitoring of 
ADD children. Psychopharmacol Bull. 1984: 
20: 160-164. 

oA: Ullmann RK, Sleator EK, Sprague RL. Man- 
wal for the ADD-H Comprehensive Teachers Rat- 
ng Seale (ACTeRS). Champaign, Il: MetriTect 
ine: 1988. 

5. The Gordon Diagnostic System~ Instruction 
Manual, Golden, Colo: Clinieal Diagnostics Inc; 


AJDC—Vol 143, October 1989 








we found no order effect on the instru- 
ment. The GDS did not demonstrate 
improvement under the influence of ac- 
tive medication. Barkley et al? demon- 
strated no effect of methylphenidate on 
the GDS delay or vigilance tasks when 
using low-dose medication. They did, 
however, find a statistically significant 


improvement in child performance on 


the GDS vigilance subtests when em- 
ploying doses higher than those in our 
study. The lack of a uniform time be- 
tween medication dosage and GDS ad- 
ministration is potentially problematic; 
however, the range of 1 to 4 hours is 
within previously determined behavior- 
al effects of methylphenidate.” 

While our study addressed the sensi- 
tivity of the CPRS-R, GDS, and 
ACTeRS vs the DSM-III criteria for 
ADD/H, it did not offer information re- 
garding specificity of the tools, and this 
remains an important area of future 
research. 


CONCLUSIONS 


We conclude that the CPRS-R, 
ACTeRS, and GDS demonstrate utility 
in the diagnosis of children with 
ADD/H, but clinicians should avoid 
overreliance on any one of the individual 
instruments. Borderline ratings on the 
ACTeRS and GDS should be given clini- 
cal consideration as supportive of a diag- 
nosis of ADD/H. The ACTeRS and 
CPRS-R appear helpful in monitoring 
the effects of treatment with methyl- 
phenidate, while the GDS does not ap- 
pear sensitive to the effects of this sub- 
stance at the dosages used in this study. 
We further offer a trilateral procedure 
using a parent observation, a teacher 
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da aadh that n 
eration. Ideally, such a proce 
would employ instruments with u 
in both the diagnosis and follow-up 
medication treatment of the childr 
As the GDS was not sensitive to 
effects of methylphenidate, we canno 
suggest this instrument as the child p 7 
formance arm of such an approach. 

While our study addressed the util 
of the three instruments in the appro: 
to children with ADD/H, it is not 
intent to suggest medication as the sole 
variable involved in a positive outcome 
for those with this disorder. In our 
view, children with ADD/H requira 
multimodal approach employing se- 
lected elements of behavioral modifica- 
tion, family therapy, and educational —__ 
adjustments in addition to diaii cae 
pharmacologic adjuncts. ° a 

Despite ongoing development, revi- 
sion, and refinement of instruments to 
assist in the diagnosis and treatment of — 
children with ADD/H, we presently _ 
view meticulous clinicalassessment and 
follow-up tailored to individual children __ 
as the most important factor in an ap- 
propriate approach to this multifaceted 
problem. The three studied clinicaltools 
provide varying degrees of supportive 
data during assessment and treatment 
of children with ADD/H. 
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School Breakfast Program and School Performance 


Alan F, Meyers, MD, MPH; Amy E. Sampson, PhD; Michael Weitzman, MD; Beatrice L. Rogers, PhD; Herb Kayne, PhD 


© To test the hypothesis that participa- 
-tion in the School Breakfast Program by 
jow-income children is associated with 
Improvements in standardized achieve- 
ment test scores and in rates of absence 
and tardiness, children in grades 3 
through 6 were studied in the Lawrence, 
Mass, public schools, where the School 
Breakfast Program was begun at the start 
of the second semester 1986-1987 school 
year. The changes in scores on 4 stan- 
dardized achievement test and in rates of 
absence and tardiness before and after 
‘the implementation of the Schoo! Break- 
fast Program for children participating in 
the program were compared with those of 
children who also qualified but did not 
participate. Controlling for other factors, 
-participation in the School Breakfast Pro- 
gram contributed positively to the 1987 
Comprehensive Tests of Basic Skills bat- 
tery total scale score and negatively to 
-1987 tardiness and absence rates. These 
findings suggest that participation in the 
School Breaktast Program is associated 
with significant improvements in academ- 
: lẹ functioning among low-income elemen- 
tary school children. 

= {AJDC. 1989;143:1234-1239) 


isparities in educational achieve- 
ment between poor and nonpoor 
children have long been recognized and 
- have been the cause of grave social con- 
cern. Attempts to compensate for these 
-disparities have resulted in large-scale 
-social and educational efforts, such as 
the Head Start program, Title I com- 
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pensatory education, and early inter- 
vention. Nutritional problems that are 
more common among poor children, 
such as failure to thrive and iron-defi- 
ciency anemia, have been linked to aca- 
demic problems.'* To date, however, 
there has been limited evidence sup- 
porting the role of school nutrition pro- 
grams in improving the academic per- 
formance of children raised in poverty. 

The School Breakfast Program (SBP) 
was created by Congress in 1966 (Public 
Law 89-642) for the primary purpose of 
offering a morning meal to low-income 
children who would otherwise have 
none.’ The SBP is administered nation- 
ally by the Food and Nutrition Service 
of the US Department of Agriculture, 
Washington, DC, and locally by partici- 
pating school boards. Both the SBP and 
the National School Lunch Program of- 
fer meals to students at full price, re- 
duced price, or free, according to uni- 
form national eligibility criteria based 
on family income and size. The current 
Department of Agriculture criterion for 
eligibility for free meals is family income 
of 180% or less of poverty level income, 
and for reduced-price meals, family in- 
come of 130% to 185% of poverty level 
income.‘ 

National survey data from 1980 show 
that the lunch program was available to 
96% of public school children in the 
United States, while the breakfast pro- 
gram was available to only 39% of chil- 
dren.** In 1986, the SBP served an aver- 
age of 3.3 million meals each school day 
at an annual cost to the federal govern- 
ment of $406 million; 84% of these meals 
were provided free and 4% were pro- 
vided at a reduced price." 

Data from the National Evaluation of 
School Nutrition Programs (NESNP) 
show that the 24-hour dietary intake of 
children participating in the SBP is su- 
perior to that ofnonparticipants who eat 
no alternative breakfast.’ It is possible 
that there may be other benefits associ- 


ated with participation in the SBP by 
low-income children, such as an im- > 
provement in academic function. Such — 
an effect is suggested by the studies of ` 
Pollitt and colleagues that demon- 
strated improved performance on. 
morning tests of cognition by 9- to 11- 
year-old children following breakfast 
compared with their performance in the 
fasting state. To date, little published 
literature has examined the effects on 
academic performance of the SBP as 
currently administered.’ 

In August 1986, the Commonwealth 
of Massachusetts enacted legislation 
(Chapter 346, Acts of 1986) mandating 
the implementation of the SBP in those 
schools not offering the program and in 
which 40% or more of the school lunches 
were served for free or at reduced price 
(“severe need” schools). This circum- 
stance enabled us to study the academic — 
effects associated with participation in 
the breakfast program in a “natural ex- 
periment,” in which all children in a- 
large school district were offered the — 
breakfast program in 1987 for the first 
time. 

METHODS 
Hypotheses 


The hypotheses tested in this study were 
the following: (1) Low-income children who 
participated in the SBP for the first time. 
would improve their academic performance, 
as measured by scores on standardized _ 
achievement tests, compared with their own 

performance when no breakfast program _ 
was available, and this improvement would 
be greater than any improvement shown b ye 
similar low-income children who did not p 
ticipate. (2) The SBP par wor 
show decreased rates of absence and t 
ness compared with eligible honparticipan 


Study Site 


Of the five large school distriets ii ineas Pno 
Massachusetts implementing the SBP under 
the new state legislation, Lawrence was 
only school system in which standardi: 
achievement tests were administered a 

































toall cletnentaty mA indi in which the 
intendent and elementary school prin- 
is. enthusiastically supported our study. 
nce is an ethnically diverse city with a 
ilation of 63 175, of which 81% are white, 
16% are Hispanic, and 2% are black. Nine- 
teen percent of the general population and 
81% of the child population live below the 
federal poverty level.” 
In 1986, in the Lawrence Public School 
System, 71% of the children were low in- 
-eome, and thus eligible for free or reduced- 
‘price school meals. Sixty-three percent of 
-these children were members of a minority 
group (58% Hispanic, 37% white non-His- 
‘panic, 2% black, and 2% Asian); 40% of the 
families of these school children received Aid 
to Families With Dependent Children bene- 
fits (unpublished data from the Lawrence 
Public School System, 1986), The Compre- 
hensive Tests of Basic Skills (CTBS), a wide- 
ly used battery of standardized achievement 
tests, are administered annually in late April 
or early May to all grades, beginning in the 
‘second grade; the tests are given in the morn- 
ing. The SBP was implemented in Lawrence 
in late January 1987, just prior to the start of 
the second semester of school year 1986- 
1987. Thus, the 1987 CTBS was administered 
after the SBP had been in place for 3 months. 


Study Population and 
Data Collection 


Six of Lawrence’s 16 elementary schools 
were chosen to participate in the study. 
Schools were excluded from the study if they 
were not operating as elementary schools in 
1985-1986, or if they contained two or fewer 
classrooms in the study grades 3 through 6. 
All children in grades 3 through 6 in the study 
schools were considered eligible for the study 
if (1) they qualified to receive free or re- 
duced-price school meals; (2) they were reg- 
istered in the Lawrence public schools for the 
second semester of both school years 1985- 
1986 and 1986-1987; and (3) they were not 
retained during the study years. Parental 
consent forms were sent home with all the 
children in the study classrooms, and those 
children whose parent(s) indicated on the re- 
turned forms that they declined consent 
were not included in the study. 

< To classify a child as a SBP participant or 

nonparticipant, attendance at the school 
ikfast was monitored for 1 week. Break- 

fat, program participation was recorded on 
site by schoo! personnel during the week of 
May 4 through 8, 1987, for which they re- 
ceived monetary compensation. This was the 
week the CTBS was administered, over the 
course of 3 days. Children were considered 
for the study only if they had been present 
and not tardy on 3 or more days during the 
sample week, according to school attendance 
records. They were considered SBP partici- 
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1985-1986 


Semester 1 Semester 2 





School Breakfast Program Begun - 





1986-1987 


| . Semester 1 Semester 2 a 


Study design. 


pants if they attended the school breakfast on 
at least 60% of these days, and considered 
nonparticipants if they did not attend the 
SBP on any of these days. The remaining 
children were excluded from the analysis. 

Demographic data were obtained from 
student and school registration records. 
Grade and age were not both included as 
variables, since they are so closely related; 
we therefore chose to include only the stu- 
dent’s grade, which we judged to be more 
accurately recorded. The CTBS scores for 
1986 and 1987 (scale score for battery total 
and language, reading, and mathematics 
subtests) were obtained from a printed re- 
cord supplied by the CTBS scoring company, 
contained in the students’ records. To com- 
pare the children’s absence and tardiness 
rates before and after the implementation of 
the SBP, attendance and tardiness data for 
the spring semesters of 1986 and 1987 were 
collected from the central data registry of the 
Lawrence public schools. The study was ap- 
proved by the Human Studies Committee of 
the Trustees of Health and Hospitals of the 
city of Boston. 


Study Design and 
Statistical Methods 


For each child, changes in CTBS scores 
were calculated by subtracting the scale 
scores for 1986 (prior to the SBP implemen- 
tation) from the corresponding 1987 score 
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(after the SBP was in place). Since the SBP 
was implemented at the start of the second | 
semester of school year 1986-1987, rates of 
absence and tardiness were compared for the © 
second semesters of school years 1985-1986 
and 1986-1987 (Figure), Absence and tardi- 
ness rates were calculated for each student —_ 
by dividing the number of days the child was 
absent or tardy by the number of days the 
student was registered for school, and ex- 
pressed as a percentage. Changes in absence 
and tardiness rates were calculated by sub- 
tracting the rate for the second semester 
1985-1986 from the rate for the second se- 
mester 1986-1987. Be 
Ifa child was absent or tardy for more a Ao 
one fourth of either study semester, or was — 
registered for fewer than half the total school _ 
days in session for either semester, the child 
was excluded from the analyses of absence 
and tardiness rates. One-way analysis o 
variance (ANOVA) was used to determine i 
the changes in CTBS scores, absence rates. 
and tardiness rates were significantly differ- 
ent for participants in the SBP compared -` 
with eligible nonparticipants. The ANOVA — 
was used rather than the more familiar Stu- 
dent's t test to test for interaction effects. 
These two groups were also compared with 
regard to their 1986 (pre-SBP) CTBS. scores 
attendance, and tardiness using one-way 
ANOVA. The demographic characteristi 
of SBP participants and nonparticipants 
were eae using the y? statistic. 
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No. (%) of 
Participants 
(= 335) 

















Variable Categories 
Grade (n = 1023) 









Third 77 (23.0) 97 (14.1) 
Fourth 110 (32.8) 206 (29.9) 
<,0001 
Fifth 87 (26.0) 177 (25.7) 
Sixth 61 (18.2) 208 (30.2) 
Sex (n = 1021) 
M 171 (51.2) 347 (60.5) | 89 
F 163 (48.8) 340 (49.5) 
Mean No. of children in family 3.4 (n=331) 3.4 (n=676) .89 
Language spoken at home (n = 993) 
English 123 (37.4) 238 (35.8) 
Spanish 168 (51.1) 325 (48.9) 56 
Spanish and English 24 (7.3) 55 (8.3) 
Other 14 (4.2) 46 (6.9) 
SBP income eligibility (n = 1023) 
Free meals 328 (97.9) 631 (91.7) 
, .0002 
Reduced-price meals 7 (2.1) 57 (8.3) 
Ethnicity of child (n= 1012) 
White non-Hispanic 91 (27.3) 200 (29.4) 3 
Hispanic 225 (67.6) 425 (62.6) | 15 
Other 17 (5.1) 54 (8.0) 
Classroom type (n = 1023) 
Regular 247 (73.7) 589 (85.6) 
Transitional/bilinqual 81 (24.2) 96 (14.0) | «0001 
Cambodian 7 (2.1) 3 (.4) 


No. (%) of 
Nonparticipants 
(n= 688) 





*Participants are defined as those children who were present and on time 3 or more days during the 
sample week, and who attended SBP at least 60% of the days they were present. Nonparticipants are 
defined as those children who were present and on time 3 or more days and who did not attend SBP on 
any days they were present. Sixty-nine children were absent more than 2 days during the sample week and 


were excluded from the analysis. 


Multiple regression analysis was used to 
“determine the contribution of independent 
-variables, including demographic character- 
istics, income category, SBP participation 
status, and 1986 CTBS scale scores and sec- 
ond semester absence rates to the dependent 
variables. These dependent variables, or 
“outcome measures, were defined as each 
child's 1987 CTBS scale scores for battery 
-total and for subtests in language, reading, 
and mathematics and each child’s 1987 ab- 
~ and tardiness rates. 


RESULTS 
Study Sample and Participation 








: There were 1954 children in grades 3 
-through 6 in the study schools. Of these 
children, 1573 (80.5%) qualified for free 
_or reduced-price meals. The parents of 
-119 (7.6%) of these children declined 
participation in the study. Of the 1454 
-children remaining, 1171 were in the 
` Lawrence schools during both study se- 
- mesters, and school records were avail- 
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able for a total of 1092 children. Of these 
children, 1023 were SBP participants or 
nonparticipants by our study definition; 
69 children (6.3%) did not meet the defi- 
nition for participant or nonparticipant 
and were excluded from the study sam- 
ple. Three hundred thirty-five children 
from the study sample of 1023 (33%) 
were SBP participants. 


Demographics of Participants 
and Nonparticipants 


Demographie characteristics of the 
study sample are shown in Table 1. Par- 
ticipants in the SBP did not differ signif- 
icantly from nonparticipants with re- 
gard to sex, number of children in the 
family, language spoken at home, or 
ethnicity. Participants were significant- 
ly more likely than nonparticipants to be 
in grades 8 or 4 vs grades 5 or 6, to be in 
transitional bilingual classes vs En- 
glish-only classes, and to qualify for free 


-as opposed to 


seals. For 94% o 


sample, the language spoken at ‘hom 
was either Spanish or English, and 93° 
of the children in the sample were either 
Hispanic or non-Hispanic whites. F 





Performance Changes tor SBP 
Participants and Nonparticipants 


Table 2 shows the mean CTBS. bite E 
tery total scale scores, subtest scale 
scores for language, reading, and math- 
ematics, and attendance and tardiness 
rates for program participants and non- 
participants for 1986 (pre-SBP) and 
1987 (post-SBP), and the mean change > 
in these values. Program participants 
had significantly lower scores than non- 
participants in 1986 for CTBS battery 
total (P<.01), reading (P<.05), and 
mathematics (P<.01), and marginally. 
lower scores for language (P<.1). Ab- 
sence and tardiness rates for the second 
semester 1985-1986 (pre-SBP) did not 
differ between the two groups. In- 
creases in scores from 1986 to 1987 were 
significantly greater for the SBP partic- 
ipants than nonparticipants in CTBS 
battery total scale score (P<.01), lan- 
guage subscore (P<,05), and marginal- 
ly greater for mathematics (P<.1) and 
reading (P<.1). Tardiness rates de- 
creased for participants and increased 
for nonparticipants (P<.01). 


independent Effect of SBP 
Participation on Performance 


Only the children who were either 
Hispanic or white non-Hispanic (98% of 
the study sample) were included in the 
multiple regression analysis. Due to the 
high degree of collinearity (that exists 
when two variables vary together so 
closely that their independent effects _ 
cannot be distinguished) between eth- 
nicity and language spoken at home — 
(y= .8) and to the fact that virtually ; all 
the students in transitional bilingy 
education classes were Hispanic, ‘on 
ethnicity was included in the regress on 
model. This analysis employs cases 
deletion, and thus any case with missin 
data for any independent variable was 
excluded from the analysis.. Regression 
results are presented in Table 3. : 

Each coefficient represents. the: dif. : 
ference in the dependent: variable that 
can be expected as a result of a unit 
change in. the independent variable b ` 
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-+ Variables 
CTBSt battery score 


363.10 


1986 (Pre-SBP) 
{Prenaanaenentterreensnasstttrnatiasatl eetitntneminnanintitetinammutnaatstetctemeen, 


379.56 


{n= 200) 
0025 409.30 
{n= 208) 
0580 458.25 
(n= 205) 
0141 430.43 
{n = 206) 
.2812 6.23 
(n= 311) 
8627 93 
(n= 329) 






420.35 
(n= 438) 


418.27 
(n= 460) 
461.92 
(n= 475) 
439.24 
(n= 490) 
7.08 
(n= 642) 


1.83 
(n= 659) 





| (n=638) (n= 200) (n=438) 
-> . CTBS math score 370.77 384.54 
¿o (n=668) (n= 208) (n= 460) 
-: CTBS language score 420.52 430.81 
“(= 680) (n= 205) (n= 475) 
~ GTBS reading score 386.95 400.60 
(n= 696) {n = 206) (n= 490) 
Absence rate, % 5.73 6.13 
(n= 953) (n=311) (n= 642) 
|- Tardiness rate, % 1.53 1.56 
| | {n= 988) (n= 329) (n= 659) 


*See Table 1 for definition of participation. 


- ĦCTBS indicates Comprehensive Tests of Basic Skills. 


ng examined. Thus, the increment of 
).44 represents the expected increase in 
he CTBS battery total score that is 
issociated with school breakfast partici- 
vation, all other variables being held 
‘onstant. School Breakfast Program 
yarticipation contributed significantly 
© the prediction of 1987 CTBS battery 
otal scale score (P<.05), and followed 
mly grade in school and 1986 battery 
otal scale score in the weight of its con- 
ribution. Participation contributed 
iegatively to 1987 rates of absenteeism 
P= .05) and tardiness (P = .0001). 


COMMENT 


In this study of the effects of SBP on 
chool performance, we found that par- 
icipation in the program by low-income 
hildren had a significant association 
vith improvement in standardized 
chievement test scores and rates of ab- 
ence and tardiness. Several previous 
ontrolled experimental studies, con- 
ucted in a classroom setting, sug- 
ested that there may be academic 
enefits associated with morning feed- 
igs"; others have found no effect.” 
‘wo experimental breakfast programs 
ave been reported. In one, no academic 
enefits were found in the experimental 
chool,” and in the other, improvements 
1 growth, hematocrit values, and at- 
andance were found among children in 
1e experimental school.” Several non- 
xperimental studies of the academic 
ffects of school feeding programs have 
een reported as well; some have found 
nproved academic performance,” be- 
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Score 
1987 
(n= 540) 


Score 


independent 1987 


Variables 


School breakfast 
program participation 


Grade in school 
income category 
Children in family 
Ethnicity of child 
Sex of child 
Absence rate 1986 
Starting value 1986 
F of regression 279.32 172.25 
Significance of F <.00001 <.00001 
Adjusted Ae .B1 .70 
SE of regression 28.19 33.81 


5.44) 
~6.01# 
~ 3.06 
~ 1.67} 

3.62 

4.89) 

~ 44§ 
93# 


— 15 


(n= 583) 


.80# 











1018 


0545 38.53 33.73 0930 
(n= 208) (n= 460) 

4817 37.73 31.12 0238 
(n= 205) {n= 475) 

1044 43.48 38.65 0977 
(n= 206) (n= 490} 

0288 -— 50 — 95 2738 
(n=311) (n= 642) 

0000 60 — 29 O14 
(n= 329} (n= 659} 


Dependent Variabies 
peee a Samna renean aina, 
Battery Language Reading Math 
Score Score % Absence %. Tardiness 
1987 
(n= 861) 


1987 1987 
(n=596) (n= 563) 


1987 
(n=827) 





~ 53 
— 2.59 
— 1,27 
~ 2.519 

7.45); 
~ 1.62 
~ 65] 
.B4# 


4.50 ~ 71] 
2.08 19 
~1.78 ~ 2.324 
~ 1.60§ 12 
3.91 ~ 50 
9.984 ~.15 
~ 47§ N/A 

79# 438 
193.44 135.84 31.69 
<.00001 <.00001  <.00001 

72 86 


34.03 31.96 4.88 


“The effect of each independent variable is measured by the unstandardized coefficient of the variable . 
in the multiple regression analysis. Each coefficient represents the actual change in score that could be. 


expected from a unit change in the independent 


units of measurement, their relative magnitude cannot be directly compared. Dichotomous variables were 
coded as follows: SBP participation; 0 = nonparticipation, 1 = participation; income category; 0= free meals, 
1= reduced-price meals; ethnicity; 0 = Hispanic, 1 = white non-Hispanic; sex: 0=m, 1 =f. 


tSee Table 1 for definition of participation. 


tThese values represent the 1986 starting values for each dependent variable. 


§.05 <P=.10. 
4.01 <P=.05. 
.001 P=<.01. 
#P= 001. 


havior,“ or attendance”; one reported 
no effect on attendance.” There have 
also been many anecdotal reports of im- 
provements in school performance, tar- 
diness, and attendance associated with 
the implementation of the SBP.°”™ 

The academic improvements demon- 


variable. Because these coefficients are related to the 








strated in this study could be due to. 

either the immediate effects of a morn- ` 
ing meal eaten at the start of the school 
day, a more long-term benefit related to. 
improved 24-hour dietary intake, or a 
combination of both. If the improve- 
ment is related to the long-term effect o 
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o in dietary status, there 
_ may be even greater measurable effects 
-for periods longer than the 3 months the 
-program was in place in Lawrence prior 
- to the 1987 achievement testing and the 
-5 months during which absence and tar- 
- diness were monitored. Recently, Ben- 
ton and Roberts” showed that a vita- 
min-mineral supplement administered 
_ daily in school for a period of 9 months 

resulted in a statistically significant im- 
provement in nonverbal intelligence 
test scores in a double-blind placebo- 
- controlled trial among 12- and 13-year- 
_old children in Britain. 

The observed effect of SBP participa- 
tion on achievement test scores in this 
study is seemingly modest. However, 
the national norms for the CTBS bat- 
tery total scale score have an SD rang- 
ing from 41 to 50 in grades 3 through 6 
(mean scale score increases each year 
between 12 and 48 points).” Thus, in our 
study, the increase in scores associated 
with breakfast program participation is 
in the range of 0.10 SD; by comparison, 
itis estimated that the Title I/Chapter 1 
Compensatory Education Program nar- 
rowed the gap in achievement test 
scores between minority and nonminor- 
ity students by 0.02 to 0.06 SD.” In 
those school districts using fixed cut 
points in standardized achievement test 
scores as criteria for promotion, score 
differences of this magnitude may mean 
the difference between promotion and 
retention.” 

Participation rates in the SBP in 
Lawrence were comparable with those 
-found in the NESNP in 1980,’ in which 
participation rates were similarly esti- 
mated using a 5-day sample.” As in 
Lawrence, NESNP data showed that 
students tend to eat school breakfast 
: either every day or not at all. Of those 
children approved for free or reduced- 


price meals in the NESNP sample, 21% 


-received school breakfast on a typical 
-.-gehool day where the program was 
available, compared with 33% in the 
<- Lawrence sample. In the NESNP sam- 
< ple, as in Lawrence, SBP participation 
-decreased with increasing family in- 
<- come and increasing grade in school. 

‘There are a number of limitations that 
must be taken into account in interpret- 
ing the findings of this study. This was 
not a controlled experiment, and thus 
causal inferences must be made with 
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caution. Since the children’s participa- 
tion status was determined by self-se- 
lection, it was not possible to control for 
some potentially confounding factors, 
such as motivation. The only data we 
were able to examine to characterize the 
two self-selected cohorts of breakfast 
program participants and nonpartici- 
pants were those available from school 
records and registration data. 

Several variables that might be po- 
tentially confounding were therefore 
not examined, including family income 
within the broader categories of eligibil- 
ity for free or reduced-price meals, edu- 
cational attainment of the parents, sin- 
gle-parent family structure, or length of 
residence in the United States. In addi- 
tion, we examined the grade and not the 
age of the children; therefore, it is possi- 
ble that the age of SBP participants and 
nonparticipants may have differed. 
However, by excluding children who 
were retained during the study years, 
this possibility was reduced. While SBP 
participants and nonparticipants did not 
differ in many of the demographic char- 
acteristics studied, participants had sig- 
nificantly lower mean CTBS test scores 
in 1986 (pre-SBP). 

While it is true that applying statisti- 
cal tests of significance to multiple vari- 
ables increases the probability of type I 
(false-positive) errors, it seemed useful 
to examine CTBS subscores as well as 
battery total scores and absence and 
tardiness rates. The consistency of the 
positive findings in multivariate analy- 
sis, and their agreement with the AN- 
OVA results, suggests that while small 
in absolute magnitude, these are robust 
effects. 

In examining the effect of SBP partic- 
ipation on CTBS scores, attendance, 
and tardiness, we were able to control 
for sex, ethnicity, grade, number of chil- 
dren in the family, income category, 
pre-SBP CTBS scores, absence rates, 
and tardiness rates, and still found an 
independent contribution of breakfast 
program participation to improvements 
in achievement test scores, absence, 
and tardiness. Since the 1986 CTBS 
seores were included as an independent 
variable in multiple regression analyses 
when determining the effect of SBP par- 
ticipation on 1987 scores and rates, re- 
gression to the mean could not explain 
the greater improvement of SBP partic- 


and tardiness rates from 1986 to 19% 7, s 
While additional data- may explain ao 
greater proportion of the variance in the _ 
outcome measures, there isnoreasonto — 
suspect that a more comprehensive — 
analysis would reveal diminished bene- aS 
ficial effects of SBP participation, = 

The findings reported here demon- 
strate improvements in academic per- 
formance, absenteeism, and tardiness — 
associated with SBP participation — 
among high-risk elementary school chil- 
dren living in poverty or near poverty. — 
Further study of this important ques- — 
tion is warranted, preferably using pro- — 
spective controlled designs, and if such - 
studies confirm these findings, it would 
appear that prudent public policy in- 
tended to address the educational dis- 
parity between poor and nonpoor chil- . 
dren should include efforts to assure 
access to SBP for all low-income chil- 
dren. As advocates for the welfare of 
children, pediatricians should be aware 
of these potential benefits of the SBP- 
for low-income children in their com- 
munities. 


This study was supported by grant 87115587 
from the William T. Grant Foundation, New York, 
NY, and by the Helmut Wolfgang Schumann Foun- 
dation, Hanover, NH. 

Weare grateful tothe many people who helped us 
in the various stages of this study, including Eu- 
gene Thayer, Maureen Savastano, and James Seul- 
ly, of the Lawrence public schools: Stanley Ger- 
shoff, dean of the Tufts University School of 
Nutrition, Medford, Mass; Tom Mela of the (Bos: 
ton) Massachusetts Advocacy Center; George Ma 
daus and colleagues of the Bosten College Center 
for the Study of Testing, Evaluation and Eduea- 
tional Policy, Chestnut Hill, Mass; Helmut Schu- 
mann: Deborah Klein Walker, David Bellinger, and 
Jay Hirschman for their helpful comments; and the 
principals, teachers, parents, and students of the 
Lawrence public school system. 
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Book Review 


The Diagnostic Approach to Common Symptoms and Signs in Infants, 
Children and Adolescents, by P S. Bellet, 502 pp with illus, $38.50, 
Philadelphia, Pa, Lea & Febiger, 1989. 


In this book “for medical students and physicians involved 
n the care of infants, children, and adolescents,” Dr Bellet 
lescribes his diagnostic approach to the common signs and 
symptoms confronting the practitioner. His approach is 
ogical and the format is consistent. Seventy-six signs and 
symptoms were selected and make up the individual chapters. 
kach chapter begins with a definition of the condition, which 
s followed by the diagnostic possibilities. Each differential 
liagnosis is then briefly discussed and, finally, an outline of 
i. diagnostic approach is offered. Each chapter concludes 
vith a bibliography. 

The major strength of this book is that it is a good resource 
m pediatric differential diagnosis for the nonseasoned elini- 
ian. It is not meant to be a single reference source or a 
comprehensive text. The book is singled authored, but still 
s somewhat uneven in that some chapters are stronger than 
thers. I didn’t find any major omissions of either common 
woblems or their differential diagnoses, but discussions of 
iome of the diagnostic possibilities were rather terse. 

< As with any book of limited scope, one can question the 
‘mphasis of the presentation. Discussion of some chapters is 
livided into acute and chronic conditions, whereas other 
liscussions are limited to acute causes. 

_ Another question that may be raised concerns the balance 
f material in the book. More than 5 pages are devoted to 
auses of acute abdominal pain, but recurrent abdominal pain 
3 presented in less than one page. Some chapters are very 
hort and others are much longer (ranging from slightly 
nore than 1 page to 18 pages). I would have defined certain 
linical conditions in slightly different ways than Dr Bellet 
loes and at times cited slightly different statistics. Quibbling 
side, there were only a few statements in the book that I 
ook issue with (eg, that a dull gray or bright red tympanic 
nembrane i is sufficient to diagnose acute otitis media). 
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Superficiality is the major problem with this book. How- | 
ever, this is only a potential liability because on many | 
occasions the clinician would refer to this book only to provide 
a quick review and to make sure that all diagnostic possibil- 
ities were considered. At other times, the reader will be > 
disappointed that the book does not go into greater depth. — 
Although the list of diagnostic problems is adequate, the _ 

“pearls” to hone in on in the diagnoses are often excellent, 
and the vast majority of statements are correct, the discus- 
sions are often too abbreviated. It is also doubtful that the | 
experienced pediatrician would find each chapter’s diagnostic 
approach section very useful because they are quite basie —__ 
and general. a 

How does this book compare with other books on pediatrie 
differential diagnosis? As with the others, it has its strengths 
and weaknesses. By suggesting what to do after the enu- 
meration of possibilities, it tries to go beyond simply pre- 
senting differential diagnoses of common pediatric problems- 
and, to a degree, it succeeds. This book contains more cross- — 
referencing than the other books with which I compared it. . 
The advantage of this design is that it enables greater 
integration of the material, but the disadvantage is that it 
forces the reader to do more page flipping, which can be 
somewhat distracting. Overall, The Diagnostic Approach 
compares favorably with others, although I don’t believe it is 
superior to them. Clinicians will find it useful. Medical 
students, residents, and midlevel clinicians will find it the 
most useful, especially if used in conjunction with a more 
comprehensive text. 










Rospert DersHewitz, MD, ScM- 
Department of Pediatrics = 
Harvard Community Health Plan- 
Braintree Center 
111 Grossman Dr 
Braintree, MA 02184 
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CLASSIFIED 
INFORMATION 


Regular Classified 1 Time 3 Times 
or more" 

Cost per word $1.75 $1.60 

Minimum 20 words. per issue 


tin order to earn the three-time rate, your ad Must be placed 
and prepaid at the same time for (three Or more issues 


Counting Words: Two initials are considered 
one word, each abbreviation is considered 
one word, and figures consisting of a dollar 
sign and five numerals or less are considered 
one word. Cities and states consisting of two 
words or more are counted as one word: i.e., 
“New York" and “Salt Lake City.” Zip code is 
considered one word and must appear in all 
ads. Telephone number with area code is 
considered one word. When box numbers are 





used for replies, the words “Box ClO 
AJDC” are to be counted as three words. 

Classified Display 1Time 3 Times 
Full page $1,090 $948 
Two-thirds page 929 808 
One-half page 763 664 
One-third page 602 523 
One-sixth page 278 242 
Column inch 60 50 


Minimum display ad: one column inch 
12-time rate available on request. 


Display Production Charge: The publication 

will pub-set advertisements upon request. 

The typesetting fee is 10% of the one-time ad 
--cost shown above. Special requests will be 

billed to the advertiser and/or agency at the 
| then prevailing rates. 


| 
| Box Service 


|. Available for all ads. The cost is $10.00 forthe 

„first issue only. Responses to your ad will be 
consolidated in our office and promptly 
=- mailed directly to you. 













‘Closing Date 

The 25th of the second month prior to issue 
-~ date: Example: The November issue closes 
- September 25th. No ads can be cancelled 
after the closing date. 


Send all copy. correspondence, production 
materials and payments to. 


AJDC 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
For assistance with your ad schedule call toll free 


Nationai 800-237-9851 
Fiorida 800-553-8288 © Local 813-443-7666 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


240 





Alt classified advertising orders, correspo 






FLORIDA — Seeking board-certified/board-eligibie 
pediatrician to join busy solo pediatric practice 
on sunny west coast of Florida. Salaried position 
for one year leading to partnership. Please contact: 
D. French, MD, 1305-F South Fort Harrison, 
Ciearwater, FL 34616. (813) 446-1161. 


BOARD-CERTIFIED/-ELIGIBLE PEDIATRICIAN 
to join our 25-physician, multi-specialty group prac- 
tice. All practice costs paid, full range of benefits 
and early partnership status. Experience our family- 
oriented community with its unsurpassed scenic 
beauty and outdoor recreational opportunities, sit- 
uated midpoint between metropolitan Seattle and 
Vancouver, British Columbia. Contact: Shane 
Spray, 1400 East Kincaid Street, Mount Vernon, WA 
98273. (206) 428-2524. 


MASSACHUSETTS — Pediatrician, BC/BE, needed 
to join two others in busy private practice one hour 
west of Boston. Good coverage, hospital and salary. 
Mail CV to: Felix Perrielio, MD, 114 Water Street, 
Milford, MA 01757. (508) 473-0231. 


CALIFORNIA — PEDIATRIC INTENSIVIST to join 
progressive 13-bed PICU at Huntington Memorial 
Hospital in Pasadena, California, a major affiliate of 
the University of Southern California. Excellent 
salary, bonus and partnership opportunities. Per- 
sons with pulmonary training are encouraged to 
inquire. Inquiries to: Edgardo L. Arcinue, MD, 
Director, PICU, Huntington Memorial Hospital, 100 
Congress Street, Pasadena, CA 91105. (818) 
397-8688. 


PEDIATRICIAN: BEMIDJI CLINIC MERITCARE is 
seeking a second BC/BE pediatrician to join an 
expanding 25-physician multi-specialty group. The 
iocal Level li hospital has 800+ deliveries per year 
and is affiliated with a tertiary care center with a 
NACHRI designated children’s hospital. The area 
offers a wide range of recreational opportunities. 
Guaranteed first year salary with rewarding long 
term compensatory arrangements. Respond to: 
Robert C. Montgomery, MD, Physician Recruit- 
ment Chairman, Fargo Clinic MeritCare, 737 
Broadway, Fargo, ND 58102. (800) 437-4010. 


LINCOLN, NEBRASKA — 8C/BE pediatrician to 
join three other pediatricians in a busy multi- 
specialty group. Available immediately, take over 
existing practice of retiring doctor. City of 150,000 
has good schools and safe family environment. 
Good opportunity for professional growth. Com- 
petitive salary and benefits. Send CV to: R.Z. 
Gallion, P.O. Box 81009, Lincoln, NE 68501. 





THREE PEDIATRICIANS SEEKING FOURTH for 
growing practice in 61-physician multi-specialty 
group in city of 10,000, 40 miles south of Madison. 
Attractive salary and benefits. Contact: James 
Raettig, MD, The Monroe Clinic, Monroe, WI 
53566. (608) 328-7214. 


PEDIATAICIAN will be welcomed to Oswego, New 
York, a 60,000 population primary service area. A 
college town located on Lake Ontario, 40 miles 
north of Syracuse. Exceptional educational, cultur- 
al and recreational activities, including salmon 
fishing. Contact: Garo Taft, MD, 110 West Sixth 
Street, Oswego, NY 13126. (315) 349-5526. 








MOUNTAIN STATES COMMUNITIES need pedia- 
tricians. Smaller communities with excellent in- 
centive packages and referral bases. Al! close to 
mountain recreation. Cail Rita Longino at (505) 
262-1871: or sand CV to: Excel of Albuquerque, 
1717 Louisiana NE, Suite 218, Albuquerque, NM 





ndence and payments should be directed to: American Journal of Diseases of Children, P.O. 
Box 1510, Clearwater, Florida 34617, Our telephone numbers are: National 800-237-9851; in Florida 890-553-8288; Local 813-443-7666. 
Please do not send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay, 


Inquiries about “BOX NUMBER" advertisements: All replies must be in writing and must cite the Dox number in the ad. Example: $ 
C/o AJDC, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their | 


mail sent in care of American Journal of Diseases of Children. 





PEDIATRICIAN — Southeastern Oklahoma, 90 
miles to Dallas, rear beautiful Lake Texoma. Mod- 
ern general acute care, 100-bed facility, opened in 
1987. One other pediatrician and two OB/GYNs in 
this community cf 14,000. This opportunity is avail- 
able in a university town, offering cultural and 
sporting events es well as an excellent schooi sys- 
tem. Reply to: Tom Rozewicz, Medical Center of 
Southeastern Oxlahoma, 1800 University Drive, 
Durant, OK 74701, (405) 924-3080. 
$ 





PEDIATRICIAN — Excellent opportunity for very 
successful practice with unlimited potential. Pro- 
gressive community of 15,000 (referral area 
70,000). Supportive medical staff will provide refer- 
rals and coverace, income guarantee plus incen- 
tives. Rick Addis, Director of Development, Van 
Wert County Hospital, 1250 South Washington 
Street, Van Wert, OH 45891. (419) 238-2390, or 
home (419) 238-9739. 





TEXAS — PEDIATRICIAN. A pediatrician is 
needed to establish practice in conjunction with 
the recruitmen? of a neonatclogist, in College 
Station, Texas, the home of Texas A&M Univer- 
sity. Financial assistance with possible future 
group association, Send your CV to: Professional 
Relations, Department ADC-9C, P.O. Box 1438, 
Louisville, KY 40201-1438. 
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SOUTHERN CALIFORNIA—PEDIATRICIAN, A 
b ~certified pediatrician, practicing in the San 
vando Valley for the past 10 years, is now seek- 
an associate. This is one of the busiest prac- 

768 in the area. For further information send CV 
to: Manager, Professional Relations, Department 
ADC-9B, P.O. Box 1438, Louisville, KY 40201- 
1438, Or cali toll-free: (800) 626-1590. 











THE DEPARTMENT OF PEDIATRICS at William 
Beaumont Hospital is seeking a qualified pediatri- 
sian forthe position of Director, Division of Pediat- 
‘ic: Infectious Disease. William Beaumont Hospital 
$a934-bed general hospital located thirteen miles 
sorth of Detroit in Royal Oak, Michigan. We have 
30 general pediatric beds, a 30-bed NICU and 
3,000 deliveries annually. Our department has a 
staff of 120 pediatricians and 20 full-time pediatric 
subspecialists. There are some 4,000 admissions 
innually to our general pediatric floor and 20,000 
yediatric visits to the emergency center and out- 
satient clinics. We are a teaching hospital with 
ndependent residency programs in pediatrics and 
nedicine-pediatrics, affiliated with the University 
f-Michigan and Wayne State University. inter- 
sted candidates should call or submit their cur- 
‘iculum vitae to: M. Jeffrey Maisels, MD, Chairman, 
Jepariment of Pediatrics, William Beaumont Hos- 
vital, 3601 West Thirteen Mile Road, Royal Oak, MI 
18072. (313) 551-0412. 








“LORIDA EAST COAST — PEDIATRICIAN. An 
sutstanding opportunity for a BC/BE pediatrician 
o join one of two well-established and very busy 
ediatric groups located along the east coast of 
‘lorida. Attractive financial package with early 
yartnership is offered. For further information 
send your CV to: John Hollander, Professional 
3elations, Humana Inc., Department ADC-9D, 500 
Nest Main Street, Louisville, KY 40201-1438. Or 
rail toll-free: (800) 626-1590. 


WASHINGTON — BC/BE pediatrician to join one 
pediatrician in busy general pediatric practice at 
multi-speciaity clinic: excellent facilities at both 
clinic and hospital. Excellent salary and benefits. 
Prime outdoor recreational area. Contact: Terry 
Coplin, 840 Hill Avenue, Moses Lake, WA 98801. 


PEDIATRICIAN 


Board-certified or -eligible to prac- 
tice in city of 15,000, service area 
40,000. Excellent outdoor recrea- 
tional activities; huge lake provides 
trophy fishing, sailing and boating; 
skiing in region, excellent hunting 
for waterfowl, deer, pheasant, ante- 
lope. Enclose vitae. Reply: 


Ron Olinger 
Physician Recruitment 
P.O. Box 66, Pierre, SD 57501 
(605) 224-8851 
OR 


James Russell 
Administrator 
St. Mary’s Hospital 
808 East Dakota, Pierre, SD 57501 
(605) 224-3100 





PEDIATRICIANS — Southeast United States: Sev- 
eral progressive groups seeking board-certified or 
board-eligible pediatricians. Send CV to: CPR 
Associates, P.O. Box 235005. Montgomery, AL 
36123-5005. 


PEDIATRICIANS 


ARAMCO’s Dhahran Health Center (DHC) in Saudi Arabia needs Pediatric Infectious 
Disease Specialists to join a staff of 17 in its modern 483-bed hospital. The DHC functions as a 
referral center for a patient population of approximately 200,000 and the medical problems 


Su 








ALABAMA/FLORIDA AREA — Looking far s 
ity? Want to be your own boss? BC/BE pediat 
needed for a 70-bed hospital position. $90, 
salary plus benefits. Send CV to: HQS, 6 
Tammy Drive, Alexandria, VA 22310, or call: (800 
359-1666. oe 


PEDIATRIC INTENSIVIST to join three others. i 

progressive, muiti-speciaity, hospital based prac 
tice. Seventeen beds, 1,100 annual admission 
Active pediatric residency and PCCM fellowship. 
Excellent salary and fringe benefits. Ample oppor 
tunity for clinical and basic science research, Per 
sons with pulmonology or cardiology training ar 
encouraged to inquire. Replies: Gregary Preston 
MD, Division Head, PCCM, Henry Ford Hospital 
2799 West Grand Boulevard, Detroit, Mi 48202 
(313) 876-3339. : 

















MARYLAND, 8C/BE PEDIATRICIAN <= Excellent | 
opportunity to direct expanding chronic disease | 
program in new 92-bed pediatric specialty and 
rehabilitation hospital located on 23 wooded acres) 
in northwest Baltimore. Affiliated with the Depart- 
ment of Pediatrics at Johns Hopkins. Must demon- | 
Strate strong skills in clinical care and program | 
development. Teaching/research opportunities || 
available. Excellent salary/benefits. Send CV to: |. 
Beryl Rosenstein, MD, Medica! Director, Mt. |. 
Washington Pediatric Hospital, 1708 West Rogers. 

Avenue, Baltimore, MD 21209. 








CAMP DOCTORS — Boys’ summer camp in Maine: 
Two week minimum stay preferred. Camp Cedar, 
1758 Beacon Street. Brookline, MA 02146. (617) 
277-8080. 





PLEASE NOTE— Address replies to box number 
ads as follows: Box number, masses C/O AIDC) po 
P.O. Box 1510, Clearwater, FL 34617. EEA 








encountered are varied and challenging. It has the latest medical equipment and special care units 


including a 10-bed Neo-Natal ICU, a 8-bed Pediatric ICU, and a 16-bed intermediate care unit. 
American Board Certification in Pediatrics and 2 years after residency required. Board Cer- 


tification in subspecialty preferred. 


Employment with ARAMCO will provide you with an interesting lifestyle in a multicultural 
environment, including comfortable family living arrangements, free medical care while in Saudi 
Arabia, fine schools and a broad spectrum of recreational opportunities, plus 36 calendar days 
of vacation annually, allowing for extensive travel 
which includes an expatriate premium. | 

For immediate consideration, CALL OUR 24 HOUR, 7 DAYS PER WEEK TOLL-FREE 


NUMBER 1-800-221-3333, EXT. R11. 


. We provide an attractive compensation package 













| PEDIATRICIAN 
For private practice small group 
practice opportunities. 


e JCAH accredited community 
hospital in beautiful Sacramento, 
California seeks BE/BC pediatri- 
cian to fill a number of practice 
opportunities. 



























e Extremely attractive assistance 
and relocation package available 
including: malpractice coverage, 
marketing assistance, moving ex- 
penses and a one-time recruitment 
bonus. 






@ The Sacramento area is one of 
America’s fastest growing com- 
munities. The income potential 
for pediatrician physicians is 
OUTSTANDING! 


For further information, please 
write or call: 


AMERICAN RIVER 


HOSPITAL 


PHYSICIAN SERVICES DEPARTMENT 
C/O LARRY FURIA 


3609 Mission Avenue, Suite E 
Carmichael, CA 95608 


(916) 486-2261 





Immediate opportunity to 
associate with five pediatricians in 
an accredited 70-doctor, multi- 
specialty group. Drawing area of 
400,000. 


Modern hospital within five 
minutes of clinic. Stimulating 
Big-10 university community 

of 110,000 with superb cultural 
advantages. Ideal for families. 
Medical school teaching affiliation 
if desired. 


Excellent initial guarantee and 
fringes with early associate status, 
subsequent income based 
exclusively on productivity. 
Subspecialty training in allergy 
desirable. Send CV to: 


Ronald H. Deering, Sr., MD 
| Christie Clinic 
Association 
“(I 


101 West University 
Champaign, IL 61820 


OPPORTUNITY AT OCHSNER 











|242 


NEW ORLEANS 


Unique opportunity for the 
outstanding pediatrician to join 10 
other primary care pediatricians 
and 26 pediatric subspecialists. 
Ochsner Clinic, a 300-physician, 
multi-specialty regional and 
international referral center, has 
developed a satellite system of 
neighborhood clinics to deliver fee- 
for-service and HMO patient care. 


Competitive compensation package 
depending on experience. Excellent 
benefits and retirement package 
with ample vacation and CME 
time. Affiliation with two local 
medical schools provides 
opportunity for teaching and 
CME. Send CV to: Jay P. 
Goldsmith, MD, Chairman, 
Department of Pediatrics. 


Ochsner Clinic 
1514 Jefferson Highway 
New Orleans, LA 70121 












group practices in the 









BC/BE to 
specialty 


seven general pediatricians and te 


on staff. Primary provider group for one of the most 
successful HMOs in the country. A balanced life- | 
style, and an excellent benefits package, including | 
flexible hours and parenting leaves. Contact: Judy 
Meath, Group Health, inc., 2829 University Avenue 
Southeast, Minneapolis, MN 55414. (612) 623-8444. 


PEDIATRICIAN needed for rapid growth area. 119- 1 
bed, rural hospital located between Nashville, 
Tennessee and Huntsville, Alabama. Substantial 
monthly salary guarantee plus a quiet lifestyle in a 
beautiful country setting. Contact: Doug Dailey. 
Lewisburg Community Hospital, P.O. Box 1609, 
Lewisburg, TN 37091. (615) 359-6241. 


a anan attention 
THE DEPARTMENT OF PEDIATRICS, University of 
Pittsburgh School of Medicine seeks a BC/BE de- 
velopmental/behavioral pediatrician for the Child 
Development Unit of Children’s Hospital of Pitts- 
burgh. This tenure track position has excellent 
opportunities for program development, clinical 
and/or basic research, education of medica! stu- 
dents and pediatric housestaff, and direct clinical 
care. Candidate must have experience in research 
and in clinical service with handicapped or at risk 
children. Salary and starting date are negotiable. 
Send letter of interest, CV and three letters of refer- 
ence to: Heidi Feldman, MD, PhD, Director, Child 
Development Unit, Children's Hospital of Pittsburgh, 
3705 Fifth Avenue, Pittsburgh, PA 15213-2583. An 
equal opportunity employer. 


n subspecialis 





PEDIATRICIAN — VIRGINIA. Modern 153-bed, 
acute care hospital has an excellent opportunity for 
a board-certified/-eligible pediatrician. Medical 
service area population of 55,000. New office build- 
ing available. Very competitive financial package 
and relocation. Beautiful mountainous plateau area 
50 miles from Roanoke, with exceptional cultural, 
educational and recreational opportunities. Con- 
tact: Assistant Administrator, P.O. Box 759, Pulaski, 
VA 24301. (703) 980-6822. 


HOUSE BASED PEDIATRICIANS — Huntington 
Memorial Hospital in Pasadena, California, a Uni- 
versity of Southern California affiliate, is seeking 
four board-eligible /-certified pediatricians to pro- 
vide in-house coverage for its 34-bed pediatrics 
floor. The salary and comprehensive benefit pack»: 
age is competitive with HMOs. or other salaried 
positions in southern California. Send CV and list 
of three references to: Edgardo L. Arcinue, MD, 
Head, Department of Pediatrics, 100 Congress: 
Street, Pasadena, CA 91105. (818) 397-8688. 


PEDIATRICIAN — Seeking a pediatrician to 
assume a 30 year, private practice upon my retire- 
ment on June 30, 1990. Group coverage available. 
Located 15 minutes from university, state and 
county hospitais in a suburban community at 
southern New England. Ideal for a family with. 
children. Private and public schools nearby. Wide 

variety of recreational and cultural activities. Close. 

to major metropolitan areas, Contact: Sophie M. 
Wiassich, MD, 821 Post Road, Warwick, RI 02888. 

(401) 781-2090. ve 


BOARD-CEATIFIED/-ELIGIBLE PEDIATRICIAN | 
fora position in 11-person, multi-specialty pediatric 
department at 175-bed (2,700 deliveries/year) stat 
hospital. Specialty training or interest in nephrol 
ogy, endocrinology, pulmonary or infectious diss- 
eases preferred but not essential, Responsibilities 
include primary patient care and teaching of medi- 
cal students and houseofficers. All applicants must: 
have skills in the resuscitation and stabilization of 
critically ill children, infants and newborns. Fe 
further information, please send. CV to: Dr. Rich 
Howes, MD, University Medical Center, 2390. We: 
Congress Street, Lafayette, LA 70506. LSUMC isa 
AA/EO employer. oe 









































COASTAL NORTH CAROLINA — BC/BE pediatr 
cian sought to replace partner in four-person grout 
Historic town near coast. Growing practice. Imme 
diate opening. Early partnership. Contact: Graham 
A. Barden, lii, MD, FAAP, 707 Professional Drive, 
New Bern, NC 285860. (919) 633-2911. oe 

















Bie SRE NAPE ee Rena 
C/BE PEDIATRICIAN 
vis. New Mexico. Financial package available for 
vate practice opportunity. Please send CV to: 


rris, Physician Recruiter, SCHS, P.O. Box 
, Albuquerque, NM 87125. 


WESTERN STATES — BE/BC pediatricians for 
multi-specialty clinics, hospitals. Also, private 
California practices for sale. Cali/send CV: Brad- 
shaw Associates, 21 Altamount, Orinda, CA 94563. 
(418) 376-0762, 



















MASSACHUSETTS — Two BC pediatricians seek- 
Ng one or two BC/BE pediatricians. Southeastern 
Vassachusetts coastal community. Easy access to 
Joston and Providence. Rapidly growing practice 
ind good hospital, recreation, spouse job opportun- 
ties, schools. Send CV: Dr. J. Conway and Or. S. 
Wagers, 53 Marion Road, Wareham, MA 02571. 
Meremaa ronnt enar 
PEDIATRICIAN — BIRMINGHAM, ALABAMA. BC/BE 
Jediatrician needed to join busy three person practice, 
vith base office and satellites. Located less than one 
nile from iarge tertiary medicai center with pediatric 
init and neonatal intensive care unit, staffed with dedi- 
cated and qualified pediatric and neonatal intensive 
sare nurses. Birmingham, recently named as one of our 
‘ountry's most livable cities, offers excellent climate, as 
veli as progressive industry, education and recreation. 
*osition will initially be salaried with partnership option 
iftar two years. interview and relocation expenses 
fered, interested individuais shouid send CV to: Kay 
hannel, Assistant Vice President, Baptist Medical 
senter Montclair, 800 Montclair Road, Birmingham, AL 
8213, 








JTAH — PEDIATRICIAN. An extremely busy and 
vell-established pediatrician in Layton, Utah is 
low seeking an associate. This physician has two 
iffices, one of which is located next to our 110-bed 
ospital. Layton, located just 20 miles north of Salt 
ake City and 15 miles south of Ogden, has a 
ervice area of 140,000, 70% of whom are under the 
ge of 35 with large families. For further informa- 
on, send your CV to: Manager, Professional Rela- 
ons, Humana inc., Department ADC-9A, 500 
vest Main Street, Louisville, KY 40201-1438. Or 
all toll-free: (800) 626-1590. 


IEW YORK, NEONATOLOGIST—Department of 
ediatrics, State University of New York at Buftalo/ 
shildren's Hospital is seeking faculty member to 
Xn eight-member division of neonatology. Assist- 
nt or associate professor level. BC in pediatrics, 
iIC/BE in neonatology. Division conducts NIH- 
ponsored laboratory research on perinatal pul- 
onary and circulatory physiology and clinical 
search in pulmonary physiology, immunology 
nd gastroenterology, including five years expe- 
ence with surfactant therapy. CV to: Frederick C. 
lonn, MD, Chief, Division of Neonatology, Child- 
m's Hospital, 219 Bryant Street, Buffalo, NY 
4222. Affirmative action/equal Opportunity 
mployers. 














C/BE PEDIATRICIAN needed immediately to join 
ur-member pediatric department of 100-member, 
iulti-specialty clinic with 26 satellite locations, Met- 
palitan population of approximately 150,000 and 
liversity affiliation. Contact: T. Mausbach. MD. 
akota Clinic, Ltd., P.O. Box 6001, Fargo, ND 58108. 
01) 280-3346. 


OLORADO — BC/BE pediatrician to join well- 
stablisned, two-person practice. Active Level |! 
ursery. Reply to: Richard Booth, MD, 1148 East 
lizabeth, Fort Collins, CO 80524. (303) 484-4871. 


eerie er a 
EONATOLOGIST -—- The Department of Pediat- 
28, William Beaumont Hospital is seeking a fifth 
li-time, academically-oriented neonatologist to 
in our Division of Newborn Medicine. The posi- 
an involves clinical care, teaching and research. 
e are interested in recruiting somebody with 
monstrated capability and interest in clinical 
id/or basic research, as well as proficiency in 
aching residents. Interested individuals should 
ibmit their CV to: Daniel Batton, MD, Chief, Diy- 
on of Newborn Medicine; or M. Jeffrey Maisels, 
D, Chairman, Department of Pediatrics, William 
fauMmOnNt Hospital, 3601 West Thirteen Mile Road. 
yal Oak, MI 48072. 
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The Allentown Hospital — 


Sauda aaa i 
of Pediatrics 


Lehigh Valley Hospital Center, an 
823-bed tertiary care teaching hospital in eastern Pennsyl- 


vania, is seeking a board certified pediatrician to become the 


first full-time Chair of its 


Department of Pediatrics. The suc- 


cessful candidate will be an accomplished clinician with the 


enthusiasm and vision to build a pro 
department. We will look to the Ch 
assist us in providing better inpatient services, to recruit 
subspecialists appropriate to a service area of close to 34 of a 
million people and to encourage links with educational insti- 
tutions aimed at the possible development of a relationship 
with a tertiary pediatric program. 


Our hospital is a component of HealthEast, Inc., a 1,031-bed 
System. Its Pediatrics Department includes a 28-bed Pediatric 
gional Neonatal Intensive Care 
pediatricians on the staff of the hospital, 
11 of whom are A P ss: The pediatricians care for over 


Unit and a 20-bed Level III Re 


Unit. There are 38 


3,000 newborns eac 


Located in a 
Allentown is 


year. 


Mountains. 


Interested candidates should submit their curriculum vitae in 
confidence to: Martha A. Lusser, M.D., Chair, Search Com- 
50 College Drive, Allentown, PA 
18104 or call (215) 778-7993 for descriptive brochure. 


mittee, c/o HealthSearch, 


Equal Opportunity Employer M/F /A/V 
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BC/BE PEDIATRICIAN to join thriving practice in 
Jacksonville, Florida suburb. Competitive salary 
plus incentives and partnership opportunity includ- 
ing building ownership. Liberal time off and excel- 
lent benefits. Send CV to: Mark Goldschmidt, MD, 
1409 Kingsley Avenue, Suite 9-G, Orange Park, FL 


32073. 
D emma aa a 


TEXAS — PEDIATRICIAN. Unique opportunity for 
a pediatrician in offices next to our new replacement 
hospital in the high-growth section of Abilene, 
Texas. Immediate referrals and attractive financial 
assistance. Abilene, located 150 miles west of 
Dallas/Ft. Worth, is the heart of a 22-county trade 
area and is home to three universities and Dyess 
AFB. Send CV to: Manager, Professional Relations, 
Humana Inc., Department ADC-10, 500 West Main 
Street, Louisville, KY 40201-1438. Or call toll-free: 
(800) 626-1590. 

mam ra ma a 
ATTENTION PHYSICIAN RECRUITERS. The 
"Classified Advertising” sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that 
qualifies for your professional opportunity, every 
month. To place the ad of your choice, any size, 
call toll free: (800) 237-9851, or in Florida (800) 
553-8288. 


ia 
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SOUTHEAST USA — Academic Pediatrician. 
Teach medical students and family practice resi- 
dents. Direct patient care and clinical research 
interests required. Alabama State medical license 
required. Should be board-eligible or board- 
certified. The University of Alabama is an equal 
opportunity/affirmative action employer. Send 
inquiries with CV to: David C. Hefelfinger, MD. 
Department of Pediatrics, 700 University Boulevard 
East, Tuscaloosa. AL 35401. (205) 348-1304. 


prosperous and desirable area of Pennsylvania, 
one hour from Philadelphia, one and one-half 
hours from New York City and close to the beautiful Pocono 





ressive, well-organized 
r to create programs to 





doctorate in field related to public health, Primary 
responsibilities will include participation in the 
teaching and research programs in family health, 
oriented to the LISA with emphasis on child health 
policy and advocacy, in addition, the faculty member 
should have expertise in one or more of the follow- 
ing areas: children with special health needs, such 
as developmental! disabilities or chronic iliness and 
socio-political factors influencing child health pro- 
grams and policy in the U S. it is desirable that the 
candidate should have had experience in cross- 
cultural circumstances in the USA. Academic rank 
and salary will be based on appropriate qualifica- 
tions and experience and are subject to AAU guide- 
lines. However, assistant professor level applicants 
are encouraged to apply. Applicants should send 
cover letter and curriculum vitae to: Charlotte G. 
Neumann, MO, MPH, Chair Search Committee, Divi- 
sion of Population and Family Health, School of 
Public Health, University of California at Los 
Angeles, Los Angeles, CA 90024-1772. Applications 
deadline: January 15, 1990 and position would start 
in Fall 1990 or sooner if possible. The University of 
California is an affirmative action/equal opportunity 
employer and welcomes applications from qualified 
women and minority candidates. 


Sec 


isha 


SELLING YOUR PRACTICE? The AMA journ 
your specialty is your best place to advertise. Now 
available are very affordable ads that are perfect for 


finding a buyer. Also, Box service is available for | 


your convenience and confidentiality. Catt our 
“Classified Advertising” office toll free: National 
(800) 237-9851; in Florida (800) 553-8288, 
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Applications are now being taken for 
the Eleventh Annual Morris Fishbein 
Fellowship in Medical Journalism 
sponsored by the American Medical 
Association. Physicians interested in 


making a substantial commitment to 
medical journalism are invited to 
apply for this full-time one-year 
fellowship program. 





Work With JAMA The successful 
candidate will work with the editorial 
and production staff of The Journal 

of the American Medical Association 


in all facets of editing and publishing 


a major weekly medical journal. At 
the completion of the program, It is 
expected that the candidate will be 
proficient in all aspects of manuscript 
selection, issue makeup, copy editing 
and styling, art and layout of articles, 
issue planning and managing, in addi- 
tion to the many other elements of 
journal publication. He/she will also 
be conversant with marketing and 
advertising procedures. 


Publishing The candidate must have 
proved writing ability at the time of 
application, for he/she will be required 


-during the course of the year to pre- 


pare such articles for: publication as 
may be assigned. Although the fellow 
will work under the supervision of a 
physician-editor, ability to work inde- 


| pendently i is a must. Ability to use a 


resource: libra ary isa strong plus. 


Specialty Journal Opportunity In 
addition to The Journal of the Ameri- 
can Medical Association, the Fishbein 
Fellow will receive special insight into 
the different aspects of publishing a 
major specialty journal on a monthly 
timetable. 


Stipend A stipend of $30,000 will be 
provided to the successful candidate 
to cover the l-year period. 


Application Forms For an application 
blank, please write to: Helene M, 
Cole, MD, Senior Editor, Director, 
Department of Editorial Affairs, 
Journal of the American Medical 
Association, 535 N., Dearborn St., 
Chicago, IL. 60610. 


Deadline For Applying Completed 
applications should be forwarded as 
soon as possible and must be received 
no later than January 15, 1990. The 


successful candidate will be notified a 


by April 2, 1990. 


? The Eleventh Anr ual ~ 


Morris 
Fishbein 





American Medical Association . 













| | yon 
Fellowship 
July 2, 1990 through 
June 28, 1991 
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THE PEDIATRIC FORUM 
EDITORIALS: Growth Retardation * 


Child Passenger Safety 

LEADS FROM THE MMWR | 
THE EDITORIAL BOARD SPEAKS .. . : The House Call 
ARTICLES: GH Treatment in Sporadic Microcephaly 


Limitations in Growth Hormone Measurement 
Growth Hormone Secretion in Short Children 
Deaths due to Asthma 


Single-Dose Intravenous Gamma Globulin in Kawasaki Disease 
REVIEW: Antiviral Drugs in Pediatrics 
ARTICLES: Injuries Among Restrained 4- to 9-Year-Olds 


Long-term Outcome of Adolescents With Anorexia Nervosa 


Aminoglycoside Ototoxicity 


NOvVemMbDer 1989 


Volume 143, Number 11 


R. Penny 


K. K. Christoffel 


R. W. Blumberg 


G. L. Spadoni et al 
R. Lanes 

G. Saggese etal 
B. D. Miller et al 


M. A. Engle et al 

H. H. Balfour, Jr, et al 
P. Agran et al 

R. E. Kreipe et al 


T. |. McRorie et al 


EDUCATIONAL INTERVENTIONS: Computerized Patient Scheduling in Outpatient 


Residency Practices 


ARTICLES: Relative Carnitine Deficiency in Diabetes 
In Vitro Effect of Phosphate on Calcium 
Serum Values in Rickets With Fractures 


Bone Mineral Content in Children 


SPECIAL FEATURES: Radiological Case of the Month 
Picture of the Month 


ARTICLES: Early Diagnosis: Spastic Diplegia and Hemiplegia 
Correction of AVSD in Down Syndrome 
Vaginal Opening Measurement in Prepubertal Girls 


Ultrasonic Imaging in Thyroid Disease 


T. G. Quattlebaum 


S. C. Winter et al 
M. Lehmann et al 
W. W. K. Koo et al 


J.-Y. Li et al 


Y. P. Talmi et al 
P. U. lyer et al 


S. R. Harris 
T. W. Vet et al 
C. W. Goff et al 


S. A. Ivarsson et al 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 
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New Gerber... Baby Formula has a 
nutrient balance that has been 
successfully fed to millions of babies. 


The 82:18 casein/whey protein composition is one 
that is exceptionally well tolerated by babies. In a 
recent clinical study, babies fed the Gerber™ Baby 
Formula formulation not only tolerated it well— 
consistent with historical controls—but had simi- 
lar measurements of growth and development 

to those fed breast milk and milk-based formulas.’ 


Breast milk is the best for babies... 
but no formula is more nutritious 
than Gerber: Baby Formula. 

Gerber™ Baby Formula closely resembles average 
breast milk in micronutrient composition. It also is 


formulated to provide the levels of nutrients speci- 
fied by the Infant Formula Act. 


Ge.ber: Baby Formula Nutrient Sources 


Protein — Nonfat milk 82:18 casein/whey 
Fat — All vegetable oil 
CHO - Lactose 


Reference 
1. An evaluation of casein-based infant formula in newborns from birth until 
four months of age. Data on file. 





Now the first name 
in baby food is 
the new name 1n formula. 





Three generations of babies have 
thrived on Gerber products. 


For over 60 years, the Gerber name has been 

one that mothers and doctors trust. And we want 
to assure you that, because mothers trust Gerber, 
we have included in all our advertising our belief and 
yours that mother’s milk is the ideal first food for 
babies. After three generations, the name Gerber 
has become synonymous with quality, consistency, 
and care. 


Gerber™ Baby Formula is available as low-iron and 
iron-fortified infant formula. 
Each comes in three forms: 
ready-to-use liquid, 
concentrated liquid, 
and powder. 







== 





For more information call 1-800-828-9119. 





Baby Formula 


Because “Babies ane our business... +n 


© 1989 Gerber Products Company A-K4 





babi 
Bath 


®””  Forclean, 
> protected skin -EE 


Baby Magic’ Baby Bath Baby Magic’ Baby Lotion 





by MENnare 


Clinically proven hypo-allergenic’ Clinically proven hypo-allergenic' 
pH balanced to match babies’ skin' pH balanced to match babies’ skin’ 
Cleans gently without removing Special moisturizers leave babies 
natural skin oils skin soft 

Milder than the leading bar soap’ Helps protect against irritating 


Tear-free wetness in the diaper area 


First baby bath to be granted 
NAPNAP seal of acceptance 


Call 1-800-325-7654 to receive a Baby Magic™ 









KR “National Association of Pediatric Nurse Associates & clinical overview and product samples. 
(F : a! Practitioners accepts the evidence documenting the safety 

\ AL and effectiveness of Baby Magic® Baby Bath when used : 

® À J as directed on normal infant skin - | Data on file, The Mennen Company. 
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©1989, The Mennen Company 
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* | EDITORIAL BOAR! 
EDIATRIC FORUM | Editor 

no E Vincent A. Fulginiti, | 
Stress Experienced During Pediatric Residency Training Program William „American Journal of Diseases 
K. Schubert, MD, Cincinnati, Ohio .. Use of intravenous immunoglobulin in S x Deans Office, Room t 
the Treatment of Neonatal Sepsis. Kwang Sik Kim, MD, Los Angeles, - Tulane University, Schoo! of 
Calif... Theophylline and School Performance Thomas R. DuHamel, PhD, | 1430 Tulane Avenui 
Clifton Furukawa, MD, Seattle, Wash; Robert C. Strunk, MD, St Louis, Mo. . . Is- New Orleans, LA 701 
chemic Injury and Necrotizing Tracheobronchitis Thomas E. Wiswell, MD, (504). 584-1989 
Silver Spring, Md .. . Hematologic Syndrome of Growth-Retarded Infants Associate Editors 
Alf Meberg, MD, Tonsberg, Norway, Alistair G. S. Philip, MD, Portland, Me ‘William W. Waring, 1 
. Cat-scratch Disease Therapy P. J. Collipp, MD, Jessup, Ga... Cir- New Orleans, La 
cumcision and Urinary Tract Abnormalities Randy M. Rockney, MD, Paw- Thomas G. Storch, | 
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...on the consumer promotion of infant formula. 


There is a development that undermines your control over the infant’s diet and 
health, and that undermines breastfeeding——the advertisement of formulas directly 
to the mother through TV, magazines and mail. 


On June 1, the President of the American Academy of Pediatrics sent a letter to all 
Fellows of the Academy reaffirming its stance against consumer advertising, and 
expressing concern that other formula companies might follow Nestlé/Carnation. 


This concern was justified. On June 15, it was announced at a press conference that 
Mead Johnson/Bristol-Myers will be producing an infant formula to be sold and 
marketed under the Gerber label. Part of the program is a multimillion-dollar budget 
for advertising the formula directly to mothers via TV and print. 


Speaking at the press conference, Gerber Products Division President Robert L. 
Johnston, Jr., said that Gerber was entering the market because it had, “identified 
significant changes in usage that convinced us the timing was right....” 


“First,” he said, “there is a rapid decline in breast-feeding after mothers leave the 
hospital.” And, “... parent decision regarding baby formula brand selection has 
grown....” 


The irony is inescapable and appalling. In other words, because breastfeeding is 
declining, more infant formulas should be promoted to the mother. In other words, 
because some mothers are making feeding decisions on their own, even more 
mothers should follow suit. 


When Nestlé/Carnation entered the marketplace and, again, when Mead Johnson/ 
Bristol-Myers joined. with Gerber, we reexamined the Ross philosophy of promoting 
SIMILAC® Infant Formulas. The result of our deliberations was an even deeper 
resolve to support the doctor/patient relationship. 


Our philosophy remains unchanged. Ross Laboratories has no plans to resort to 
direct consumer advertising for SIMILAC and our other infant formula products. 


We will continue as an ally of health care professionals by supporting your 
- prerogative to prescribe and recommend products as training and experience dictate. 


z We stand behind you. 
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Nite Light 


For 8 full hours of nighttime 
cough relief for children... 


Helps children with coughs and colds get the relief 
they need...and helps parents rest easier! 


Now, a single bedtime dose of Triaminic NITE LIGHT is all if takes 
for 8 hours of relief from persistent nighttime cough — often the 
most troublesome symptom a child suffers. 

The maximum pediatric dose of dextromethorphan helps ease 
nighttime cough while a decongestant and an antihistamine 
temporarily relieve other cold symptoms that can deprive a child 
of much-needed sleep. 


Recommend Triaminic’ NITE LIGHT; a good night from Triaminic* 
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(OUR POWERFUL ALLY AGAINS 


IMMUNE RESPONSE INCLUDES 
FUNCTIONALLY IMPORTANT 
ANTIBODY PRODUCTION 
FOLLOWING IMMUNIZATION 
WITH ProHIBiT*.* 


immunologic... 
memory: 
ProHIBiT® 
primed memory 
cells are armed 
to produce 
antibodies in 
response to 
Haemophilus b 
polysaccharide 
antigen 


2. Complement 
fixation: 
ProHIBiT® 
induced 
antibody fixes 
complement, 
damaging the 
bacterial cell 
wall membrane. 





LARMUPHILUS D DISEASE. 


DEFENDS 


ProHIBiT® defends against 
Haemophilus b disease 
in three important ways: 


PRIMES 
THE IMMUNE SYSTEM 


ProHIBiT® primes the immune system 
to produce memory cells that stimulate 
rapid production of antibodies when 
challenged'? with native polysaccharide. 


PROMOTES 
BACTERICIDAL ACTION 


ProHIBiT® promotes bactericidal action? 
of the immune system 
to help your patients 
fight off infection. 


ENHANCES 
PHAGOCYTOSIS 


ProHIBiT® induced antibody 
enhances phagocytosis? 
(opsonic activity). 


lf you wish to order ProHIBiT", call the following 
toll-free number: 1-800-VACCINE (1-800-822-2463). 
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Connaught Laboratories, Inc. 


ProHIBIT R 


Haemophilus b Conjugate Vaccine 
(Diphtheria Toxoid-Conjugate) 





PROVEN SAFE AND WELL TOLERATED 
AFTER MILLIONS OF IMMUNIZATIONS ' 





Please see brief summary of prescribing information on last page of this advertisement.t 
*ProHIBiT® is currently indicated for children 18-60 months of age. 


tSerious adverse experiences (seizures, Guillain-Barré syndrome), have been rarely reported 
in association with ProHIBiT® immunization. 
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EIRENE b Conjugate Vaccine 
(Diphtheria Toxoid-Conjugate) 


: Caution: Federal (U.S.A.) law prohibits dispensing without prescription. 
~ BRIEF SUMMARY 


_ INDICATIONS AND USAGE 

ProHIBiT is indicated for the routine immunization of children 18 months to 5 
years of age against invasive diseases caused by Haemophilus influenzae type b. 
As with other vaccines, several days following administration of ProHIBiT are 
required for protective levels of antibody to be attained. 

A booster dose of ProHIBiT is not required. 

ProHIBiT will not protect against Haemophilus influenzae other than type b or 
other microorganisms that cause meningitis or septic disease. 

No impairment of the immune response to the individual antigens was demon- 
strated when ProHiBiT and Diphtheria and Tetanus Toxoids and Pertussis Vac- 
cine Adsorbed (DTP) were given at the same time at separate sites. 

Because the safety and efficacy of ProHIBiT have not been established in 
children less than 18 months of age, ProHIBiT is not indicated for use in this age 
group at this time. Studies to establish the safety and efficacy of ProHIBIT in 
children less than 18 months of age are ongoing. 


ProHIBiT 1S NOT RECOMMENDED FOR USE IN CHILDREN YOUNGER THAN 
18 MONTHS OF AGE. 


CONTRAINDICATIONS 

HYPERSENSITIVITY TO ANY COMPONENT OF THE VACCINE, INCLUDING THI- 

Li tr AND DIPHTHERIA TOXOID, IS A CONTRAINDICATION TO USE OF 
HIS VACCINE. 


WARNINGS 
if ProHIBIT is used in persons with malignancies or those receiving immunosup- 
pressive therapy or who are otherwise immunocompromised, the expected 
immune response may not be obtained. 

As with any vaccine, ProHIBiT may not protect 100% of individuals receiving 
_ the vaccine. 


“PRECAUTIONS 

-GENERAL 
As with the injection of any biological material, Epinephrine Injection (1:1000) 
should be available for immediate use should an anaphylactic or other allergic 
reaction occur, 

Prior to an injection of any vaccine, all known precautions should be taken to 
prevent adverse reactions. This includes a review of the patient's history with 
respect to possible hypersensitivity to the vaccine or similar vaccines. 

Any febrile illness or acute infection is reason to delay the use of ProHIBiT. 

As reported with Haemophilus b polysaccharide vaccine, cases of Haemophi- 
lus b disease may occur in the week after vaccination, prior to the onset of the 

- protective effects of the vaccine. 

oe Nae care should be taken to ensure that the injection does not enter a blood 
> vessel. 

A separate, sterile syringe and needle or a sterile disposable unit should be 
‘used for each individual patient to prevent transmission of hepatitis or other 
: infectious agents from one person to another. 


ALTHOUGH SOME IMMUNE RESPONSE TO THE DIPHTHERIA TOXOID COMPO- 
-NENT MAY OCCUR, IMMUNIZATION WITH ProHIBIT DOES NOT SUBSTITUTE 
FOR ROUTINE DIPHTHERIA IMMUNIZATION. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY 
_ -ProHIBiT has not been evaluated for its carcinogenic, mutagenic potential or 
<, Impairment of fertility. 


_ PREGNANCY 

REPRODUCTIVE STUDIES — PREGNANCY CATEGORY C 

.. Animal reproduction studies have not been conducted with ProHIBIT. It is also 
not known whether ProHIBiT can cause fetal harm when administered to a 
pregnant woman or can affect reproduction capacity. ProHIBiT is NOT recom- 
- mended for use in a. pregnant woman. 


= ADVERSE REACT IONS 

: When ProHIBIT alone was given to over 1,000 adults and children, no serious 
- adverse reactions were observed, Thrombocytopenia was seen in one adult buta 
-causative relationship was not established. 





When ProHIBiT was given with DTP and inactivated Poliovirus Vaccine to 
30,000 young infants, the rate and extent of serious adverse reactions were not 
different from those seen when DTP was administered alone. Allergic reactions 
such as urticaria were infrequently observed. 

Selected adverse reactions following vaccination with ProHIBiT (without DTP) 
in subjects 16-24 months of age are summarized in Table. 


TABLE 
Percentage of Subjects 16-24 Months of Age Developing 
Local Reactions or Fever to One Dose of 
Haemophilus b Conjugate Vaccine (Diphtheria Toxoid-Conjugate) 








Reaction % 
No. of 
Subjects* 6 Hours 24 Hours 48 Hours 
Fever ->38.3°C 281 ti 2.1 1.8 
Erythema 285 — 2.5 0.4 
induration 285 eee 1.0 0.4 
Tenderness 285 — 46 0.7 


*Not all subjects had measurements at all time periods. 


Other adverse reactions temporally associated with administration of 
ProHIBiT included diarrhea, vomiting, and crying and occurred at a frequency of 
31.2%. 

Adverse reactions in clinical evaluations among 689 children, 7-14 months of 
age, 24 hours after receiving a single dose of ProHIBiT, were observed and 
compared to 139 children who received a saline placebo. There were no signifi- 
cant differences in the reaction rates for fever, erythema, induration, and tender- 
ness between the two groups. 


DOSAGE AND ADMINISTRATION 
Parenteral drug products should be inspected visually for extraneous particulate 
matter and/or discoloration prior to administration whenever solution and con- 
tainer permit. If these conditions exist, vaccine should not be administered. 

ProHIBiT is indicated for children 18 months to 5 years of age. The immunizing 
dose is a single injection of 0.5 mi given intramuscularly in the outer aspect area 
of the vastus lateralis (mid-thigh) or deltoid. 

Each 0.5 ml dose contains 25 mcg of purified capsular polysaccharide and 
18 mcg of conjugated diphtheria toxoid protein. 

Before injection, the skin over the site to be injected should be cleansed with a 
suitable germicide. After insertion of the needle, aspirate to ensure that the 
needle has not entered a blood vessel. 


DO NOT INJECT INTRAVENOUSLY. 


HOW SUPPLIED 

Vial, 1 Dose (5 per package) — Product No. 49281-541-01 
Vial, 5 Dose — Product No. 49281-541-05 . 
Vial, 10 Dose — Product No. 49281-541-10 


STORAGE 
Store between 2°- 8°C (35°- 46°F). DO NOT FREEZE. 


REFERENCES: 1. Data on file, Connaught Laboratories, Inc. 2. Weinberg GA. : 
Granoff DM: Polysaccharide-protein conjugate vaccines for the prevention: of 
Haemophilus influenzae type b disease. J Pediatr 1988;113: 621- 631. era 
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: first-class mail (do not use registered, certified, or express mail) to the 
» Editor, Vincent A. Fulginiti, MD, AJDC, Dean's Office, Room 1529, Tulane 
- University, School of Medicine, 1430 Tulane Avenue, New Orleans, LA 
70112. All accepted manuscripts are subject to copy editing. The corre- 
i sponding author will receive an edited typescript and layout for approval. 
2 Forms for ordering reprints are included with the edited typescript. 
“Reprints are shipped six to eight weeks after publication, Proofs will be 
-sent for approval if requested by the author and if printing deadlines permit. 
The author is responsible for all statements in his/her work, including 
“changes made by the copy editor. 
Conforming with all of the steps listed below will facilitate the editorial 
processing of your manuscript. 
step 1.— Cover Letter — All manuscripts must be accompanied on sub- 
ission by a cover letter giving the name, address, affiliation, and telephone 
‘number of the corresponding author, The letter must include ALL of the 
following statements SIGNED BY ALL AUTHORS (ORIGINAL SIGNA- 
TURES): 
1. Copyright Release. —“In consideration of the American Medical As- 
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translation in the foreign-language edition(s) of AJDC. 

Step 2.— Manuscript Format. — All articles submitted should have the 
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ye ‘Manuscripts should be typed in triple-spaced format on heavy-duty 
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tbie to defend its conclusions. 
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if all authors, address for request of reprints, and, if the manuscript was 
wesented at a meeting, the organization, place, and exact date on which it 
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Villiams & Wilkins, 428 E Preston St, Baltimore, MD 21202. 

7. Abstract should be limited to 135 words or less. 

8. Each table should be typed, with a title, on a separate sheet of paper, 
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è on a second sheet with all headings repeated. 

9. Use Système International (SI) measurements throughout the manu- 
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10. THustrations should be high-contrast, glossy prints, in quadruplicate, 
nmounted and untrimmed; lettering should be legible after reduction to 
slumn size, Figure number, name of first author, and arrow indicating 
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or illustrations should be submitted as 35-mm, positive color transpar- 

necies, mounted in cardboard and carefully packaged. Do not submit glass- 
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St res s Experienced During 
Pediatric Residency 
Training Program 


Sir —I write to laud the articles by 
Hoekelman’ and Cohen and col- 
leagues? in the February 1989 issue of 
AJDC. In looking at the balance be- 
tween the. financial needs of young 
people in pediatric training and the 
financial distress that institutions in- 
creasingly are incurring and are going 
to incur to.an even greater degree, one 
wonders whether, in addition to some 
of the solutions suggested by the 
above authors, pediatric residency 
training should be changed, both at 
the training program level and at the 
American board level. 

Of the total 3 years in pediatric 
residency at our institution, 3 months 
are spent on vacation and 6 months 
are spent in “electives.” Of these elec- 
tives, one is psychosocial and of defin- 
itive value in future practice. On the 
other electives, the resident acts as a 
junior fellow, by and large, doing the 
nitial consultation on the patient for 
she fellow and then trailing the fellow 
ind then the attending staff around 
he institution. The resident is seeing 
‘he same patients that he or she would 
1ave seen if carrying out patient care 
luties in the institution and, indeed, 
s seeing the same fellows. or. faculty 
‘hat he or she sees on the pediatric 
lectives. Despite this and despite the 
roblems with stress during training 

rograms isand the noed for what Ookien 






; a ; HA of rotations. 4 in Shane. 
dalties accredited by the council for a 
esidency program to be accredited 
ind, indeed, for the resident to expe- 
ience before he or she graduates. _ 
There is a certain self-serving cra- 
iness in this whole business. I seri- 
yusly doubt that residents go into 
jeeiroantatvlogy, hematology, or car- 
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diology because of a 1-month elective. 
I wish that there were ways to prove 
this, but in the climate of decreasing 
dollars, increasing stress, and prob- 
lems with house staff training, I wish 
that ACGME and all of the training 
program directors would look care- 
fully at the value and need for electives 
of any kind. Eliminating such electives 
would have to be done across the board 
in every program, ie, each program 
would have to require that there be no 
electives, or the programs could not 
be competitive. If that were done and 
residents were alotted to programs 
based on pediatrics and the pediatric 
subspecialties on ward rotations and 
in the outpatient department, I think 
that there would be time to both re- 
duce the stress and make the pro- 
grams more flexible to meet the ulti- 
mate goals of residency training. 
Personally, I think that residents could 
achieve staff role models much better 
from a continuous staff ward rotation 
than they presently achieve from what 
are often very ill-defined elective ro- 
tations. 

I suggest this as one way to look at 
the entire problem of stress during 
residency training programs vs dol- 
lars required to pay residents to com- 
plete 3 years of pediatric training. 

WILuiaM K. Scuupert, MD 

Children’s Hospital Medical Center 

Elland and Bethesda avenues 

Cincinnati, OH 45229-2899 

1. Hoekelman RA. Stress experienced during 
pediatric residency training: its causes, conse- 
quences, recognition, and solutions. AJDC. 1989; 
143:177-180. 

2. Cohen MI, Dancis J, Finberg L, Hirschhorn 
K, Katz M, Wasserman E. Patient care, resident 
stress, and government regulation. AJDC. 1989; 
143:181-182. 


Use of intravenous 
immunoglobulin in the 
Treatment of Neonatal Sepsis 

The mortality and morbidity asso- 
ciated with neonatal sepsis and men- 
ingitis remain significant despite ad- 










vances in antimicrobial dhemothiaráp : 
and supportive care. Recent studies — 
have shown that administration of a- 
specific antibody in conjunction With | 
antibiotics may improve the outcome _ 
of neonates with sepsis, For example, © 
Shigeoka et alt showed that infants _ 
infected with group B streptococci and | 
transfused with whole blood contain- 
ing specifie opsonic.antibody had sig- 
nificantly improved. survival compared _ 
with infants receiving blood lacking 
antibody to the infected strains, The — 
feasibility of this combined immuno- | 
apy has been aided by the availability 
of safe preparations of human intra- 
venous immunoglobulin (IVIG). : 

In contrast to conventional intra- 
muscular immune serum globulin, — 
IVIG can be given in large quantities | 
to patients, regardless of body size or _ 
muscle mass, thereby providing im- | 
mediate high levels of specific anti 
body that may be of therapeutic ben- _ 
efit. Two prospective control studies _ 
have been published concerning the — 
use of IVIG in the treatment of neo- 
natal sepsis (Table). Both studies re- 
ported that treatment with IVIG and . 
antibiotic therapy significantly im- 
proved the survival of premature in- — 
fants with sepsis compared with anti- - 
biotic therapy alone.?* es 

Two studies were subsequently — 
cited as an important observation for . 
the therapeutic potential of IVIG in | 
neonatal sepsis. However, both stud- — 
ies suffered from improper statistical- 
analysis. The Student t test was ap- 
plied in the report of Haque et al’ for 
caleulating the difference in the out- 
come, and there was no mention of- 
specific statistical methods employed - 
in the report of Sideropoulos et al? 
Similarly, both studies failed to specif . 
whether they were testing the null 
hypothesis or an alternative hypoth 
sis. ae 
To test the null hypothesis: that 
there is no difference between th 
treatment regimens, a two- taile 
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VIG 













A igi for full-term: 

ce ae i infants 

-fo pH4-treated IVIG, 
0.5 g/d for 
premature 
infants for 6 d 

cae i Total 

“|. IgM-enriched IVIG, 

0.25 g/kg perd 

for premature 

infants for 4 d 


1/7 (14) 


1/13 (8) 
2/20 (10) 


1/30 (3.3) 





*IVIG indicates intravenous immunoglobulin. 
{NS indicates not significant. 
+Statistical methods not specified. 

~ §Two-tailed Fisher's Exact Test. 

- (Student's ¢ test. 


Fisher Exact Test should have been 
used to analyze their data. As shown 
in the Table, using this revised statis- 
“tical analysis, both studies showed a 
‘trend but no statistically significant 

differences were evident between 

IVIG with antibiotic therapy vs anti- 
~ piotics alone. 
=: Thus, at present, the therapeutic 
efficacy of IVIG for neonatal sepsis is 
not clear. Experimental studies have 
revealed that IVIG plus antibiotic 
therapy were beneficial in rapidly 
-clearing bacteria from the blood- 
-stream or in improving survival in 
“newborn rats infected with group B 

streptococci or Escherichia coli.** 

Although IVIG has been used in 
-many infants with sepsis on a compas- 
~ gionate basis, further use of this form 
of therapy requires carefully con- 
- ducted controlled studies. These stud- 
_ ies should also provide information on 
_ many unsettled issues concerning the 
_ therapeutic use of IVIG in neonatal 
- sepsis, such as functional activity 
against common neonatal pathogens, 
ffective optimal dose, and the poten- 
al hazards with the use of higher 
oses.’? Until data from such studies 
emonstrate a clear-cut benefit, a 
fidespread prescription of IVIG in 
he treatment of neonatal sepsis 
hould be restrained. 
Kwane Six Kim, MD 
Department of Pediatrics 
USC School of Medicine 
=> Division of Infectious Diseases 
Childrens. Hospital of Los Angeles 
- 4650 Sunset Blvd © 
Los Angeles, CA 90027 










1258 AJDC -voi 143, Nena 1989 


No. (%) of Patients 














No IVIG 


0/6 NS NS 
4/9 (44) 04t 13§ 
4/15 (27) NS NS 


6/30 (20) <,001/| 10§ 
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Theophylline and 
School Performance 


Sir —In their article in the April 1989 
issue of AJDC, Gutstadt et aP re- 
ported that the low scores on stan- 
dardized tests of reading and mathe- 
matics obtained by their 99 patients 
were significantly associated with low 
socioeconomic status, older age, a his- 
tory of continuous steroid use, and the 
presence of emotional and behavioral 
problems. With respect to the latter 
finding we were surprised that even 
though 94 of their 99 moderately to 
severely asthmatic patients were be- 
ing treated with theophylline, the au- 
thors made no mention of a possible 
association between the use of theo- 
phylline and emotional or behavioral 





these een were sta cin ing "that n 
have had a negative effect on theii 
academic performance: were their ster 
oids when, in fact, theophylline’ 's effec’ 
on their performance may. have beer 
equally significant. : | 
Previous studies, including our own 
have found theophylline usage to bi 
related to problems in visual-spatia 
planning, concentration, hyperactiv 
ity, depression, and anxiety. In light o 
such findings it seems reasonable ti 
conclude that theophylline may be a: 
significant a determinant: of schoo 
performance in children with chroni 
asthma as any of those identified b 
Gutstadt and her colleagues. 
Tuomas R. DUHAMEL, PuD 
Associates in Behavior 
and Child Development In: 
2673 University 
Village Mall, Suite 1 
Seattle, WA 98105 


Cuirtron Furukawa, MD 
Northwest Asthma and 
Allergy Center PS 
4540 Sand Point Way NE 
Seattle, WA 98105 
1. Gudstadt LB, Billette JW, Mrazek DA 
Fukuhara JT, LaBrecque JF, Strunk RC. Dete: 


minants of school performance in children wit 
chronie asthma. AJDC. 1989;143:471-475. 





In Reply.—The major finding of ou 
study was that children with moderat 
to severe asthma had average t 
slightly above average scores for aci 
demic performance. Only a small pet 
centage of children scored less than 
SD below the mean for either readin 
or math. Having performance score 
at the lower end of these relativel 
normal values did correlate with cel 
tain features of the asthma, as reitel 
ated by DuHamel and Furukawa i 
their letter. A number of other vari: 
bles defining asthma and its trea‘ 
ment, including “medication bein 
taken at the time of the evaluatior 
were considered, but “did not corre 
late with performance” (p 474). Use « 
theophylline medication wa corde 
(Table 1, p 472) and. included th: 
analysis. ea. med — 

ted Qi 





















theophylline h had Ts i 
mance, at was _ mediated 


parent directly. However, it seems 
likely that theophylline medication 
may not play a major role in determin- 
-ing academic performance in children 
; ving treatment with multiple 
edications for control of asthma, es- 
ecially if there are emotional and 
behavioral problems that result from 
difficulties adjusting to the chronic 
‘illness. 












Rosert C. STRUNK, MD 

Department of Pediatrics 

Washington University 
School of Medicine 

400 S Kingshighway Blvd 

St Louis, MO 63110 


‘Ischemic Injury and 
Necrotizing Tracheobronchitis 


‘Sir —The article by Hanson et al in 
the October 1988 issue of AJDC some- 
what supported a personal belief that 
ischemic injury is involved in the prop- 
-agation of necrotizing tracheobronchi- 
tis (NTB). However, I do not believe 
that their data justify a causal rela- 
tionship, as the title of the article 
would imply, Although 58 infants with 
.NTB had either profound hypotension 
or low 5-minute Apgar scores (the 

“ischemia” factors that differentiated 
them from the controls), the remaining 
64 affected infants (54%) had neither 
of these factors. Furthermore, the au- 
thors state that their data were ana- 
lyzed with “a two-tailed ¢ test.” I 
suspect that they actually meant that 
x’? analysis was used. Simplistically, 
the ¢ distribution is a method of com- 
paring two group means, while the x? 
statistic compares rates or frequen- 
cies of discrete findings. The P values 
presented in the tables are actually 
those that one would calculate using 
x’ analysis. Furthermore, since mul- 
tiple comparisons of various factors 
are made, there is a greater likelihood 
of a type I error. To avoid this possi- 
bility, a number of multiple compari- 
son procedures or adjustments are 
available (Bonferroni’s, Tukey’s, Stu- 
dent-Neuman-Keuls’, etc). However, 
since the authors are individually eval- 
uating a number of possible risk fac- 
tors to ascertain causal relationships 
with NTB, multivariate analysis 
would be a better tool. One only has 
to examine their hypotension and 5- 
minute Apgar score data to realize the 
inadequacy of their method of analy- 
sis. One hundred twenty-two infants 
had NTB. Forty of these infants had 
5-minute Apgar scores of 7 to 10 and 
subsequently developed profound hy- 
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potension. Of the 82 infants with lower 
5-minute Apgar scores (0 to 6), only 4 
developed severe hypotension. By sta- 
tistically comparing these factors as 
the authors do their other data, 
P<.0005 is generated, and one could 
conclude that high 5-minute Apgar 
scores cause severe hypotension. Ob- 
viously, other confounding variables 
have to be considered. Again, multi- 
variate analysis would represent a 
method of analyzing independent risk 
factors for causal relationships. 

Hanson et al used a modified version 
of the scoring system of Joshi et a! to 
grade histologic changes. We are 
aware of at least four other scoring 
systems that attempt to quantitate 
airway injury.* Our system provides a 
consistent, reproducible evaluation of 
histologic alterations.** Unfortu- 
nately, the lack of a generally accepted 
“standard” system makes compari- 
sons of the various studies difficult. 

deLemos et al’ have previously pos- 
tulated that NTB represents an ische- 
mic injury related to intraluminal tra- 
cheal pressure effects on mucosal and 
submucosal blood flow. The concept 
presented by Hanson et al of tracheal 
perfusion pressure is a similar hypoth- 
esis. Mean airway pressure is a key 
part of their theory. Unfortunately, i in 
their report they did not examine the 
effect of mean airway pressure on the 
propagation of injury. Furthermore, 
peak inspiratory and end-expiratory 
pressures were only compared in 22 of 
206 infants. If such information were 
available, the validity of their concept 
could be addressed. We have also found 
greater damage in the upper tracheae 
of subjects undergoing ventilation as 
well as numerous “skip” areas of injury 
throughout the airway.** These find- 
ings have led us to speculate that 
intraluminal elements that directly 
traumatize epithelial surfaces may 
also influence airway histologic 
changes. 

Multiple mechanisms have been pro- 
posed as potential causes of the exten- 
sive damage of NTB. However, to date 
there have been few investigations 
evaluating the relative contribution of 
individual factors.*+** Anecdotal re- 
ports or retrospective reviews can 
identify correlations, but they cannot 
establish causality. In our clinical ex- 
perience, as well as in that of 
others,” NTB occurs in the most 
severely ill infants, frequently follow- 
ing a course complicated by asphyxia, 
hypotension, and high ventilator set- 
tings. These features led us to in- 


impaction during hyperventilation for persiste: 














vestigate the roles of hy 
hypoxemia, and “high” ys 
tilator settings in the prop ag 
tracheobronchial injury dur 
ventional mechanical ventilati 
ing a newborn piglet model, we 
that a combination of hypotension 
hypoxemia led to more extensive 
tologic changes than either fa 
alone. Furthermore, high ventilat 
settings alone were not associat 
with more damage than low setti 
Surprisingly, higher mean air 
pressures did not influence the degree 
of changes. As Hanson et al ha je 
suggested, their theory of tracheal 
perfusion pressure requires further 
investigation. : 
Hanson et al are to be commended : 
for bringing to light the very frequent 
pathologie finding of airway injury in 
infants undergoing conventional ven- 
tilation. Mammel and Boros" reported 
that 91% of infants who die following : 
high-frequency jet ventilation have 
histologic evidence of NTB at autopsy. 
The determinants of NTB must be 
identified before we can hope to mod- ; 
ify or avoid this entity. : 
Tuomas E. WISWELL, MD Q 
9016 First Ave 2 

Silver Spring, MD 20910 


1. Hanson JB, Waldstein G, Hernandez JA, : 
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2. Joshi VV, Mandavia MB, Stern L, Wiggles- 
worth FW. Acute lesions induced by endotracheal 
intubation, AJDC. 1972;124:646-649, a 

3. Wiswell TE, Airway injury with mechanical 
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“Hematologic Syndrome of 
_Growth-Retarded Infants 

Sir —The article by Philip and Tito’ 
in the February 1989 issue of AJDC 
-was pleasant reading. Their finding of 
increased nucleated red blood cell 
(NRBC) counts in small-for-gesta- 
tional age (SGA) infants, not uncom- 
monly associated with thrombocyto- 
‘penia and leukopenia, corresponds 
very well with our own data.’ Their 
hypothesis for the pathogenesis be- 
‘hind the increased NRBC counts 
(chronic hypoxemia) is also in accor- 
dance with ours. Their discussion, 
‘however, seems to me rather descrip- 
tive. They do not comment on the low 
platelet and leukocyte counts, and do 
not offer any deeper explanation for 
-possible mechanisms. 

_.. Intrauterine growth retardation is 
often caused by placental malfunction, 
leading to long-lasting intrauterine 
hypoxemia and stimulation of fetal 
erythropoiesis. This increases output 
_ of erythroblasts to the circulation, and 
is successively followed by polyeythe- 
mia, Air breathing after birth brings 
‘the hypoxemic condition to an end. In 
our patients the erythroblasts disap- 
peared from circulation during the 
first week of life, while thrombocyte 
-eounts usually normalized 10 to 15 
days after birth.? Experimental stud- 
jes, exposing pregnant animals (mice) 
to persistent hypobaric hypoxemia, 
reproduced the growth retardation, 
-polyeythemia, and transient throm- 
; bocythopenia i in the offspring.’ Stud- 
-ies on humoral regulation of erythro- 
- poiesis pointed to a compensated state 
of tissue oxygenation in most SGA 
ants and experimental animals be- 
ause erythropoietin values were nor- 
l-in the presence of an increased 
ygen transport capacity (polycythe- 
‘ Small-for-gestational age in- 
ts had normal levels of thrombo- 
oietin, indicating no lack of humoral 

-drive for thrombopoiesis.* | 

< In my opinion there exists a “he- 
- matologic syndrome of the SGA in- 
fant” in the early neonatal period. In 
-its full expression this syndrome eon- 
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sists of an increased NRBC count, 7 


polycythemia, thrombocytopenia, and 
a decreased leukocyte count. The dif- 
ferent “signs” of this syndrome may 
be explained by one common patho- 
genetic mechanism: impaired oxygen- 
ation of the fetus. This initiates com- 
petition for common stem cells for 
erythropoiesis, thrombopoiesis, and 
granulocytopoiesis in hematopoietic 
tissue, shunting these stem cells in 
the direction of erythropoiesis at the 
expense of thrombopoiesis and gran- 
ulocytopoiesis. Experimental studies 
clearly support such an interdepen- 
dency between different lines of he- 
matopoietic cell differentiation.°® 

Aur MEBERG, MD 

Department of Paediatrics 

Vestfold Central Hospital 

3100 Tønsberg 

Norway 
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In Reply.~The comments by Dr Me- 
berg provide an opportunity to am- 
plify our discussion and to acknowl- 
edge that we had overlooked his article 
published in 1978.' The possibility of 
selective stimulation of stem cells in 
the direction of erythropoiesis ap- 
pealed to us, which is why we reported 
that thrombocytopenia and leuko- 
penia were not uncommon and associ- 
ated with increased NRBC counts in 
SGA infants. We reported in the “Re- 
sults” section that “Contrary to ex- 
pectation, SGA infants with marked 
increase in NRBC counts did not dem- 
onstrate high hematocrit values...” 
As we mentioned, others have noted 
thrombocytopenia and neutropenia in 
SGA infants. Brazy et a! noted a high 
incidence of thrombocytopenia and 
neutropenia in infants born to mothers 
with severe hypertension, many of 
whom (39%) were SGA. McIntosh 








suclation weirs h increased N ] 
in extremely low-birth-weight SG 
infants. They also postula ited rae mar: 
row stem cells may be more committed 
to producing cells of the red blood cel! 
series in utero, but noted that no bone 
marrow studies have been reported ir 
these SGA infants. 

One piece of evidence that does not 
fit neatly with the selective stem-cel 
stimulation theory deals with hema- 
topoietic progenitors in cord blood.’ 
Issaragrisil* showed that although er. 
ythroid progenitors correlated wel 
with the number of erythroblasts, sc 
too did granulocyte-monocyte progen: 
itors. However, Christensen et al have 
demonstrated in preterm infants thal 
granulocyte-macrophage progenitor: 
may be unable to increase neutrophi 
production “in times of need,” such a: 
bacterial infection, leading to neutro 
penia. To my knowledge, this has no! 
been evaluated in SGA infants. 

Perhaps we did not see elevatec 
hematocrit values because our sight: 
were set too high (>0.60). There i: 
recent evidence that fetal hematocri 
values have a mean value of 0.41 be 
tween 26 and 30 weeks’ gestation,® si 
values between 0.50 and 0.60 may bi 
elevated. Such levels would not nor 
mally be classified as “polycythemia’ 
(erythrocythemia). 

Despite these minor reservations, . 
am inclined to agree with the patho 
genetic mechanism proposed by D 
Meberg and also that there probabi 
is a “hematologic syndrome ofthe SG/ 
infant.” 

ALISTAIR G. 5. Putuip, MI 
Division of Neonatology 
Maine Medical Center 

22 Bramhall St 

Portland, ME 04102 
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scratch Disease Therapy 

Since my original experience! 
eat-scratch disease, I have re- 
iterested in it and impressed 
ts stubborn resistance to ther- 


wing the last 3 months I have 









t  poprovement. The enlarged 
were visible, very tender, and 
rithout palpable suppuration. All 
se patients were treated with 
‘trimethoprim-sulfamethoxazole twice 
daily within 7 days of the onset of their 
enlarged gland. The lymph nodes be- 
came nontender in 4 to 6 days, and 
smaller by 7 to 10 days. They were 
10 mm or smaller by 3 weeks in all 
cases. Nine of 11 patients had a history 
of exposure to cats. There was a pri- 
mary inoculation lesion (usually a 
seratch) in 7 of these 11 patients. My 
prior experience had been to treat 
them with penicillins or cephalo- 
sporins, and the disease would run the 
usual 4- to 6-week course. After 1 
week the nodes were always the same 
size or larger. Several patients had 
previously required needle aspiration 
of pus after 4 to 6 weeks of continued 
painful lymph node swelling. None of 
the 11 recent patients required this. 





14 Axilla 4 
6 Axilla 3 
2 Axilla 4 

13 Postauricular 2 

3 Inguinal 3 
8 inguinal 3 

12 Preauricular 2 
9 Axilla 4 

12 Cervical 4 
7 Axilla 4. 
9 Cervical 5 


-*Plus sign indicates positive or present; minus sign, negative or absent. 
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et 11 children (Table) for cat- 


These patients did not have pharyn- 
gitis, significant fever, otitis, or evi- 
dence of cellulitis to suggest other 
causes of lymphadenitis. Blood tests 
for bacterial and viral titers were 
not done. It is probably significant 
that a recently described patient with 
neutropenia and oculoglandular syn- 


drome finally showed improvement 


when trimethoprim-sulfamethoxazole 
was given.*? My experience with the 
disease is in agreement with the re- 
ported seasonal incidence,’ finding it 
to be more common in the fall and 
more common in Georgia than Long 
Island, NY. It is the most common 
cause of painful regional lymphadeni- 
tis seen in Georgia. It is thought to be 
caused by a gram-negative bacteria 
acquired from cats.+* 

P. J. Cotuipp, MD 

176 Memorial Dr 

Jessup, GA 31545 
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Skin Test 


7 Circumeision and Urinar 


í cumeision is a significant ri 
for urinary tract infection (UT 
infants up to 12 months of age 
assertion that supports earlier 
by Wiswell et al.2* In Herzog’s s 


fants with UTI were 








Abnormalities 











8 (26%) of 31 uncireum ised mal 


anatomic abnormalities de 
roentgenographically. | It is fur 
pointed out. that in three of four 
vious studies of the incidence of uri- 
nary tract abnormalities in infants less 
than 1 year of age with UTI, the 
frequency of roentgenographic abnor- : 
malities is even greater. Though cir- 
cumcision status was not mentioned in- 
those studies, “they were from. coun- 
tries where neonatal circumcision is- 
not routine.”! The implication is that 
noncireumcision puts an infant at risk - 
for an anatomic abnormality of the 
urinary tract. This implication is by 
no means proved and, in fact, can and | 
has been misconstrued, especially in- 
the popular press, as further justifi- 
cation to support newborn circumci- 
sion. The eight urinary tract abnor- 
malities detected in Herzog’s study—_ 
posterior urethral valves, ureteropel- 
vie junction obstruction, two cases of- 
grade IV reflux, and four cases of | 












Positive* 
+ + Trimethoprim- 
sulfamethoxazole 
+ + Trimethoprim- + 2 
sulfamethoxazole 
+ Not done Trimethoprim- + 2 
sulfamethoxazole 
= + Trimethoprim- + 2 
sulfamethoxazole 
+ Not done Trimethoprim- + 1 
sulfamethoxazole 
~ + Trimethoprim- + 2 
sulfamethoxazole 
+ + Trimethoprim- + 1 
sulfamethoxazole 
+ + Trimethoprim- —~ + 3 
l sulfamethoxazole 
+ + Trimethoprim- + 2 
sulfamethoxazole 
+ + Trimethoprim- + 3 
sulfamethoxazole 
+ + Trimethoprim- + 3 
sulfamethoxazole 
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grade II reflux—were almost cer- 


tainly present from birth and are 
likely to have been factors that con- 
Arpat to the development of UTI 





] oneireumeision may have been advan- 
‘gens because it contributed to the 
development of UTI early in life, 





‘prompting roentgenographic investi- 
gations that detected an occult. uro- 
logic abnormality. Noncircumcision 
‘status as a known risk factor for UTI 
may lead to earlier and more appro- 
priate urine sampling from a male 
infant with fever or any other nonspe- 
cific sign of illness. While studies like 
those of Herzog and Wiswell et al are 
valuable, they do not justify routine 
circumcision of the newborn. 

Ranpy M. Rocxngey, MD 

Brown University 

Program in Medicine 
Memorial Hospital of Rhode Island 
Pawtucket, RI 02860 


ÅNTHONY A. CALDAMONE, MD 
Department of Urology 
Division of Pediatric Urology 
Rhode Island Hospital 
-< Providence, RI 02902 
hj Herzog LW. Urinary tract infections and 
circumcision: a case-control study. AJDC. 1989; 
143:348-350. 
= 2. Wiswell TE, Smith FR, Bass JW. Decreased 
incidence of urinary tract infection in circumcised 
"male infants. Pediatrics. 1985;75:901-903. 
3. Wiswell TE, Roscelli JD. Corroborative ev- 
‘dence for the decreased incidence of urinary 
tract infections in circumcised male infants. Pe- 
diatrics. 1986;78:96-99. 


‘Sin—In the March 1989 issue of 
-AJDC, Herzog! presented reports of 
-86 infants with positive urine culture 
during routine workup for acute ill- 
ness. All these infants were uncircum- 
‘ised, whereas this was true only for 
32% of the control population. Of the 
81 infants who underwent roentgeno- 
graphic studies, 4 had grade IT and 2 
grade IV reflux, 1 had posterior ure- 
-thral valve with hydronephrosis, and 
-1 had ureteropelvic junction obstruc- 
-tion and hydronephrosis. The authors 
-concluded that noncircumeision is a 
_highly significant risk factor for UTI 
‘infants. 
-There is a recent surge of interest 
nd controversy about the association 
infantile UTI and periurethral bac- 
rial flora with noncircumcision.*“ 
n one ‘side of the spectrum circum- 
sion is considered to be a prophylac- 
tie measure against UTI in infants 
: (Wiswell and his collaborators?*>"#4), 
-while on the other, the need to perform 

















{Burgery on 96 to 98 infants to prevent 
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two to four UTIs i is E 5-7 z Tt is is 7 
also suggested that adequate hygiene 


could be a less invasive way of pre- 
venting UTI than circumcision.’ Some 
opponents of routine circumcision are 
concerned about the small but existing 
surgical risk; others focus on the pain 
associated with the procedure. In ad- 
dition, the significance of UTI for 
future complications is not well 
known. 

Based on recent evidence,?*° a new 
Ad Hoe Task Force on Circumcision 
appointed by the American Academy 
of Pediatrics is expected to change the 
previous recommendation” so that the 
potential benefit of circumcision in 
avoiding infantile UTI is included in 
the parental information. 

From the present study, however, a 
new conclusion needs to be consid- 
ered. It appears that noncircumcision 
has a definite advantage in aiding the 
early detection of potentially serious 
anatomical deformities of the genito- 
urinary system by allowing the devel- 
opment of UTI relatively early in the 
course. In such cases surgical inter- 
vention or close medical follow-up may 
be initiated to ensure better long-term 
outcome. While 2% to 4% of circum- 
cised boys have the clear advantage of 
avoiding UTI, a fact of yet uncertain 
significance, approximately 25% of 
those 2% to 4% “lucky ones” may turn 
out to be handicapped because their 
anatomic defects will be discovered 
only later in life in a more advanced 
state. 

Therefore, with routine circumci- 
sion we may improve the statistics of 
UTI in male infants younger than 1 
year, but the final outcome may be 
unfavorable after this arbitrary end 
point. This fact should also be dis- 
closed to parents when they decide 
about circumcising their sons. 

LaszLo Hopp, MD 
1579 Rhinelander Ave 
Bronx, NY 10461 
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In Reply.—Dr Hopp and Drs Rockney 
and Caldamone discuss an important 
aspect of the relationship between 
UTI, noncireumcision, and anatomic 
abnormalities of the urinary tract. I 
did not mean to imply that the pres- 
ence of a foreskin causes anatomic 
abnormalities—that seems highly im- 
probable. Rather, I agree that noncir- 
cumcision is an additional risk factor 
that, by provoking UTI, can aid in 
detecting anatomic abnormalities that 
are already present. This may be of 
long-term benefit to the child, as Dr 
Hopp suggests. However, it is difficult 
to advocate catching one disease (UTD 
to prevent another, albeit a more se- 
rious one (possible end-stage renal 
disease from reflux). Fortunately a 
safer screening test is being widely 
used—prenatal ultrasound. More and 
more congenital urologic abnormali- 
ties are being detected by prenatal 
ultrasound, which may someday ren- 
der this whole discussion moot... > 
Lynn W. Herzoc, MD 
The Children’s Hospital 
Boston, Mass 02115 


Breath Hydrogen in 
Preterm Infants 


Sir —I read the report by Cheu et al 
that supports the claim that breath 
hydrogen excretion might] be useful ir 
the management of the premature ne- 
onate at risk for developing necrotiz- 
ing enterocolitis (NEC). The author: 
suggest that — 


it is conceivable. that many. aei in 
fants undergo a period during which thei 
gut represents an environment conducive 





totapid bacterial growth. During this crit- 
ical period NEC will develop if bacteria of 
‘sufficient virulence proliferate in a quan- 
sufficient to overcome the bowel’s de- 
ses. The degree to which the balance 
ween bacterial growth and bacterial de- 
ses is upset would then determine the 
rity of the disease, ranging from no 
ase or feeding intolerance to mild or 
fulminant NEC. 

They do not, however, acknowledge 
important observations, helping to 
further substantiate their interpreta- 
tion, 

Stevenson et al? showed that the 
changes in the number of hydrogen- 
producing bacteria in the gut contrib- 
utes to changes in the pulmonary elim- 
ination of hydrogen in preterm infants 
who do not have clinical evidence of 
carbohydrate intolerance. The change 
in (A) end-tidal hydrogen correlated 
with the A total colony count of Enter- 
obacteriaceae in healthy preterm in- 
fants who were in an apparent steady 
state of nutrition. The intestinal colo- 
nization of the preterm infants we 
studied was characterized by a paucity 
of anaerobes and biotypes of Entero- 
bacteriaceae. The conspicuous ab- 
sence of anaerobic bacteria and their 
eventual appearance in a few infants 
is very different from the normal pat- 
tern of colonization described by Long 
and Swenson,’ possibly because 83% 
of the infants we studied had recently 
received antibiotics. Finally, we con- 
cluded that breath hydrogen measure- 
ments might provide “a means of de- 
tecting changes in gastrointestinal 
flora and possibly overgrowth with 
single biotypes of Enterobacteriaceae 
in preterm infants. This information 
will permit an evaluation of whether 
potentially pathogenic Enterobacteri- 
aceae contribute to certain disease 
states, such as necrotizing enterocoli- 
tis and sepsis.” 

In a review of the methods and 
clinical applications of breath hydro- 
gen analysis,‘ we pointed out that the 
interpretation of breath hydrogen 
analysis results in neonates and young 
infants remains difficult for the rea- 
sons below: 

1. Although in the adult, a fairly 
constant fraction of total hydrogen 
production is excreted in breath, pro- 
viding a reliable indicator of total Co- 
‘onic production of hydrogen, the frac- 
ion of hydrogen excreted in the 
oreath of neonates and young infants 
:annot be assumed to be the same. We 
recently reported on simultaneously 
neasured excretion rates of end-tidal 
iydrogen concentration plus breath 
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and total body hydrogen (breath hy- 
drogen plus flatus hydrogen). The 
fractional breath hydrogen excretion 
in these infants was 48% (33% to 69%), 
compared with 21% reported in adults. 
The correlation coefficient for end- 
tidal-derived hydrogen excretion and 
directly measured breath hydrogen 
excretion rates was .95. We concluded 
that the proportion of total hydrogen 
excreted in the breath of neonates is 
higher compared with adults, suggest- 
ing that caution must be exercised 
when interpreting newborn breath hy- 
drogen measurements using adult 
norms. 

2. Because hydrogen is a byproduct 
of fermentation by colonie bacteria 
acting on unabsorbed carbohydrate, 
its total production is influenced by 
factors that affect the ability of the 
flora to act on this carbohydrate. Such 
factors include (a) the type of bacteria; 
(b) the number of bacteria; (c) the 
amount of carbohydrate reaching the 
colon; (d) the transit time; (e) the 
colonic pH that is related to the ab- 
sorption of volatile fatty acids pro- 
duced in association with fermenta- 
tion; and (f) the presence of small- 
bowel bacterial overgrowth. 

3. Procedures to ensure the relia- 
bility of breath sampling in neonates 
need to be used. Cheu et al argue that 
the use of carbon dioxide excretion to 
standardize hydrogen excretion is a 
logical strategy for improving the ac- 
curacy of hydrogen excretion values. 
We are in agreement with this conclu- 
sion. We also concur that, as minute 
ventilation increases, the hydrogen 
concentration can decrease more rap- 
idly than does the carbon dioxide con- 
centration in expired gas. Because one 
of the major possible confounding fac- 
tors for a false-negative screening test 
would be environmental contamina- 
tion of the sample, we suggest that 
the use of end-tidal carbon monoxide 
as an internal standard for reducing 
the error in end-tidal hydrogen meas- 
urements due to contamination of re- 
peated breath samples with nonalveo- 
lar gas might also be a useful 
procedure.® In fact, for individual in- 
fants, this correction procedure may 
reveal more marked short-term fluc- 
tuations in true alveolar hydrogen con- 
centration. 

In summary, we are grateful to see 
that breath hydrogen excretion might 
be useful in the management of the 
premature neonate at risk for the de- 
velopment of NEC. Its successful ap- 
plication as a screening test, however, 


In 1988, Snead et al? reporte 








will depend on procedures for san 
standardization and for ensur 
peated sampling of individu 
over time. Furthermore, a large 1 
ticenter collaborative study is nee 
to define the true positive and neg: 
tive predictive accuracies of the breath | 
hydrogen screening test for NEC. 
Davin K. Stevenson, MD 
Division of Neonatal Pa 
and Developmental Medicine 
Newborn Nurseries E 
Stanford University 
School of Medicine 
Stanford, CA 94305 
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Low-Dose Alternate-Day 
Corticotropin Therapy in the 
Treatment of Childhood Seizures _ 


Sir.—Corticotropin was used to treat 
17 children with intractable epilepsy — 
other than infantile spasms. Treatment 
was brief, averaging 5.9 weeks, with 3 
to6 IU/kg per day as the starting dose. 
Remission of seizures, persisting for a 
year or more, was achieved i in 5 (65.6%) — 
of 8 children with myoclonic/akinetic _ 
seizures but in none of the 9 patients. 
with intractable generalized clonic or 
complex partial seizures (GTC-CPS) — 
(P<.01, Fisher's Exact Test). No pa- 
tient suffered serious side effects. ss 

A short course of low-dose corticotro- 
pin therapy appears useful for some — 
children with myoclonic/akinetic selb 
zures but not for patients with intrac- 
table GTC-CPS epilepsy. oe 

_Corticotropin has been recognized as _ 
a valuable anticonvulsant since 1950.) 
Its use, however, has been. mainly 
fined to children with infantile spé 








corticotropin completely controlled 
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ee in all 52 patiente: ioaad with : 


infantile. spasms and in 74% of 64 chil- 
dren with other types of intractable 
‘seizures. Their protocol began with 150 
-Usm? of body surface area daily for 1 
week, The dose was then tapered over 
“the subsequent 11 weeks. Significant 
side effects with high-dose corticotro- 
-pin therapy have been reported by other 
authors and include irritability, hyper- 
nsion, vomiting, gastrointestinal tract 
bleeding, and peripheral edema.** 

As corticotropin is very effective in 
the treatment of infantile spasms, we 
hypothesized that myoclonic seizures in 
older children might be more responsive 
“to such therapy than other types of 
seizures. We studied the effect of a low- 
dose protocol of corticotropin therapy 
in 17 children with myoclonic/akinetic 
seizures or intractable GTC-CPS epi- 


lepsy. 


Patients and Methods. —In 1983 we stan- 
dardized our protocol for the use of cortico- 
tropin in the treatment of children with 
seizures. Our typical regimen was a 6-week 
course, usually starting with 4 to 6 [U/kg 
per day of corticotropin gel given as a daily 
intramuscular injection for 1 week. A lower 
starting dose was used in older children, but 
the average initial dose was 4.1 IU/kg per 
day. In the second week corticotropin was 
-given every other day at the same dose as 
‘during week 1 and was subsequently tapered 
-to.an-every-other-day regimen to complete a 
< 6-week course. All patients started to receive 
treatment as inpatients in the neurology 
ward of our hospital. Parents were taught to 
give the injections, and treatment was con- 
“tinued at home. Two children were dis- 
charged to the care of their parents within 
24 hours of commencing corticotropin ther- 

apy. 

Follow-up consisted of weekly physical 

examinations and blood pressure measure- 
“ments during treatment, usually by the pa- 
tient’s family physician. All children were 
` assessed in our seizure clinic prior to starting 
therapy and at its completion. All patients 
have been followed up for at least 3 years 
after corticotropin therapy and were seen in 
“person in 1988. 
We reviewed the records of all children 
-who were treated with a 6-week or shorter 
`- course of corticotropin for seizures in our 
institution between 1983 and 1985. The 
I W K. Hospital for Children, Halifax, 
~ Canada, serves as the referral center for all 
children with epilepsy in the Canadian Mar- 
time Provinces (population, approximately 
5 million). 
‘The charts were reviewed for seizure type, 
eurological and developmental status at the 
onset of treatment, other clinical abnormal- 
ities, and age at the onset of seizures and 
treatment. The electroencephalograms 
<: (EEGs) were all interpreted by one of us 
< (PR.C). The dose, duration, and efficacy of 
> corticotropin and any side effects were 
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cessed. 

Seizure categories were defined according 
to the clinical seizure type, with those who 
had predominantly myoclonic seizures, other 
than infantile spasms, or akinetic seizures 
being classified as myoclonic/akinetic, Those 
with intractable GTC-CPS epilepsy had ei- 
ther generalized clonic or complex partial 
seizures that had not been controlled by at 
least four anticonvulsant drugs (mean, 6.5 
drugs; range, four to eight drugs). Infantile 
spasms were not considered. 

Among those with intractable GTC-CPS 
epilepsy, seven had predominantly general- 
ized tonic-clonic seizures while two had 
mainly complex partial seizures. Two of the 
children with tonic-clonic seizures also had 
akinetie seizures and two others also had 
atypical absence epilepsy. Another child in 
the GTC-CPS group had gelastic seizures 
that subsequently resolved spontaneously. 

The average age of those with myoclonic 
seizures (eight patients) was 5.7 years 
(range, 1.5 to 10.5 years) and of the intrac- 
table epilepsy group (nine patients) was 6.4 
years (range, 2.5 to 14 years). The average 
interval between seizure onset and cortico- 
tropin treatment was 4.66 years (range, 2 to 
18.5 years) for those with intractable GTC- 
CPS seizures and 2.75 years (range, 1 week 
to 7.5 years) for those with myoclonic sei- 
zures. 

The duration of corticotropin treatment 
for all children with myoclonic/akinetic sei- 
zures was 6 weeks. Eight children with 
intractable GTC-CPS epilepsy were treated 
for 6 weeks, but one was treated for 4 weeks 
(average, 5.8 weeks). 

The number of seizures was assessed by 
the parents. As they may not have recog- 
nized all episodes, we limited the estimation 
of response to two categories: positive when 
there was complete seizure control for 6 
months or longer and negative when there 
was less than 100% decrease in the seizure 
frequency or when the response persisted 
for less than 6 months. 

Results were analyzed in the form of a 
2x2 table, using Fisher’s Exact Test. 


Results. — In the myoclonic/akinetie group 
five children (62.5%) had positive responses 
and three (37.5%) had negative ones. None 
of the nine with intractable GTC-CPS epi- 
lepsy had a positive result (P<.01, Fisher’s 
Exact Test). 

Among the children who had positive re- 
sponses, all had a period with no witnessed 
seizures that lasted from 10 months to 3 
years. Two patients continue to be seizure 
free after 3 years. 

Neurological or developmental abnormal- 
ities prior to the onset of treatment did not 
influence the response to therapy. In those 
with myoclonic seizures one of five was 
developmentally normal in the group that 
responded, but all those who had a negative 
response were developmentally delayed. In 
the intractable GTC-CPS epilepsy group 
there were two children who were develop- 


mentally normal, although neither Te po 
Pe tropin therapy was without benefit. 


sponded to corticotropin therapy. 









The interval between the ommencement 


een and rere who did ‘not in the 
myoclonic epilepsy groups, at 2. 75 and 2. 83 
years, respectively, 

The side effects in our patients consisted 
of stimulus-induced irritability, acne, and a 
mild cushingoid appearance. Hypertension 
did not occur, and other serious adverse 
effects were not observed. 

A remarkable improvement in the EEG 
was seen in two of the five children with 
positive responses, as detailed below 


Patient Reports. — Patient 1 was delivered 
at 27 weeks’ gestation and suffered an intra- 
ventricular hemorrhage with subsequent hy- 
drocephalus, seizures, profound mental re- 
tardation, and spastic quadriplegia. He was 
treated with phenobarbital, but at 17 months 
of age myoclonic seizures were noted. He 
was treated with corticotropin for 6 weeks 
with an initial dose of 5.7 [U/kg per day. The 
seizures stopped prior to the completion ol 
the course of corticotropin therapy. His EEG 
was dominated by high-voltage delta back- 
ground activity with frequent polyspike and 
wave epileptiform discharges at 2 Hz prior 
to the start of corticotropin therapy and 
showed remarkable improvement when re- 
peated 2 weeks following the completion ol 
the course. At 22 months of age he was 
weaned from phenobarbital therapy. He re- 
mained seizure free until 27 months of age 
when he had a further generalized clonic 
seizure, which was followed by treatment! 
with diphenylhydantoin. He has remainec 
seizure free at 56 months of age. 

Patient 2 was normal until 4 years of age 
when frequent myoclonic/akinetic seizures 
began. His EEG showed multifocal spikes 
but findings of all other investigations were 
normal. He had two generalized clonic sei 
zures prior to starting corticotropin therapy 
The initial dose of corticotropin wai 
5 IU/kg per day, and the course, which lastec 
6 weeks, resulted in a complete resolution o 
his seizures. Now, at age 6% years, he i 
neurologically normal and is free of seizure; 
while receiving no medication. 

Patient 3, a 144%-year-old girl, was treate 
for a medulloblastoma that occurred at 24 
years of age. Her residual deficits include: 
mental retardation, leukoencephalopathy 
and frequent clonic and complex partia 
seizures. Multiple anticonvulsant drug 
failed to control her epilepsy, but at age’ 
years she had almost exclusively myocloni 
seizures. Despite a trial of valproic acid, sh 
continued to have about 10 seizures per da 
and, at age 10% years, she was given a € 
week course of corticotropin therapy (start 
ing dose, 3.75 IU/kg per day). Her seizure 
stopped within 1 week of commencing cor 
ticotropin therapy, and she remained seizur 
free for 12 months. The EEG before corti 
cotropin therapy was domina ated by an 
nous spike and slow-wave dischar iu 
when repeated 1 ‘month later no Toil ti 
discharges were seen. Her ‘myoclonic se 
zures returned; a second course of cortice 
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Patient 4 was a developmentally delayed 
gh fl with XXX syndrome and_epilepsy. Her 
| seizures were predominantly myoclonic, and 
: she: was treated with multiple anticonvulsant 
` drugs without success. At 6 years of age she 
eived a 6-week course of corticotropin 
ipy, Which resulted in 1 year without 
res. When her seizures recurred, a 
nd course of corticotropin therapy was 
i given but failed to control her seizures. 
. Patient 5 was born at 37 weeks’ gestation 
| but suffered an intraventricular hemorrhage 
in the neonatal period with a residual por- 
encephalic cyst and hydrocephalus. When 
seen at 26 months of age he had a 6-month 
history of frequent myoclonic seizures (15 to 
25 per day). Control was not achieved with 
l valproic acid, and at 30 months of age he was 
given a 6-week course of corticotropin ther- 
apy (starting dose, 3 IU/kg per day). After 
.2 weeks of therapy his seizures stopped, and 
‘2 months later valproic acid therapy was 
discontinued. He presented 14 months later 
-with headaches due to a large intracranial 
tumour that had not been present on previ- 
ous cranial computed tomographic scans. 
Following therapy for his tumor, further 
seizures occurred and he died at 6 years of 
age. 


Comment.—In 1950, Klein and 
Livingston! reported a brief improve- 
ment in seizure control in four of six 
patients treated with corticotropin. The 
mode of action of corticotropin as an 
anticonvulsant remains obscure, al- 
though there is general agreement that 
it is beneficial in the treatment of infan- 
tile spasms. It is known, however, that 
dense axonal networks that contain cor- 
ticotropin are widely distributed in the 
brain.‘ It has been speculated that cor- 
ticotropin may act as a neurotransmit- 
ter or neuromodulator that can regulate 
the number of ‘y-aminobutyric acid 
(GABA) receptors in specific brain 
regions.* In the developing rat brain, 
corticotropin reduces seizure suscepti- 
bility and has no long-term adverse 
effects on neuronal growth." 

The evaluation of corticotropin in the 
treatment of epilepsy has been compli- 
cated by the variability of both the 





















dosage and duration of treatment in the 


published studies.” In 1988, Snead et _ oth 


al? found that 74% of 64 children with 
intractable epilepsy other than infantile 
spasms had complete seizure control 
following treatment with corticotropin. 

Long-term control of seizures was ob- 
tained in only 56% (nine patients) with 
myoclonic seizures other than infantile 
spasms and in 33.3% (six patients) with 
other types of intractable seizures. 

We separated our patients with my- 
oclonic seizures from those with other 
types of seizures as we postulated that 
infantile spasms and therefore possibly 
other myoclonic seizures are most re- 
sponsive to corticotropin. 

We found that five patients (62.5%) 
with predominantly myoclonic seizures 
had prolonged improvement in their 
seizure control, all becoming essentially 
seizure free for at least 1 year. The 
remaining three children (87.5%) had 
no change in their seizure frequency. 
No patient with intractable GTC-CPS 
epilepsy benefited from corticotropin 
therapy. This difference in response was 
statistically significant (P<.01). 

Our results are more consistent with 
the data reported by Snead et alë in a 
subsequent study. In this second study, 
they found that eight of nine patients 
with severe mixed seizure disorders 
initially did well but that all except one 
had a recurrence of seizures as the 
corticotropin dosage was tapered. 

The absence of serious side effects in 
our patients may have been the result 
of our regimen of alternate day medi- 
cation after the first week of treatment. 
This protocol is also more acceptable to 
parents and is less expensive than most 
other corticotropin regimens. 

We conclude that corticotropin at an 
initial dose of 2 to 6 [U/kg per day for 1 
week and then alternate-day treatment 
in decreasing doses for a total 6-week 
course is a useful and safe treatment 
for older children with myoclonic epi- 
lepsy. We were unable to demonstrate 
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NEW FROM McNEIL 


Pedia 
Profen. 


Ibuprofen Suspension 100 mg/s m 


A new therapeutic 
alternative for fever 


Antipyretic efficacy 

In children with temperatures greater than 
102.5°F, ibuprofen 10 mg/kg is more effective 
than ibuprofen 5 mg/kg or acetaminophen 
10 mg/kg! 

PediaProfen is indicated for the reduction of 
fever in children 6 months and older. 


Longer duration of action 
than acetaminophen 


for fever! 

Ibuprofen 10 mg/kg provides up to 8-hour 
relief. That means fewer interruptions in the 
family’s work, school, or sleep schedules. 


Safety profile* 


See brief summary of Prescribing Information. 


Significant adverse effects are reported with 
NSAIDs. Serious as well as minor side effects 
can occur with long-term use of high-dose 
ibuprofen. In clinical studies with over 400 
pediatric patients, no significant adverse 
reactions were reported during short-term 
therapy for fever? 


Pleasant-tasting 


Designed for compliance; well liked by 
patients in clinical studies? 
References: 


1. Walson PD, etal. Ibuprofen, acetaminophen and placebo treatment of febrile children 
Clin Pharmacol Ther. 1989;46:9-17. 2. Data on file, McNeil Consumer Products Company. 


From the children’s fever relief specialist 


*Piease see Brief Summary of Prescribing Information on the last page of this advertisement 
















edia Pro 
rofen Susp 


- Ibupr 

_. The following is a brief summary only. Before prescribing, see 
complete prescribing information in PediaProfen labeling. 

- INDICATIONS AND USAGE: PediaProfen is indicated for the 
eduction of fever in patients aged 6 months and older, and for the 
relief of mild-to-moderate pain in patients aged 12 years and older. 
CLINICAL PHARMACOLOGY: Controlled clinical triais compar- 
ing doses of 5 and 10 mg/kg ibuprofen and 10-15 mg/kg of 
acetaminophen have been conducted in children 6 months to 12 
years of age with fever primarily due to viral illnesses. in these 
studies there were no differences between treatments in fever 
reduction for the first hour and maximum fever reduction oc- 
curred between 2 and 4 hours. Response after 1 hour was depen- 
dent on both the level of temperature elevation as well as the treat- 
ment. In children with baseline temperatures at or below 102.5°F 
both ibuprofen doses and acetaminophen were equally effective 
in their maximum effect. In those children with temperatures above 
102.5°F, the ibuprofen 10 mg/kg dose was more effective. By 6 hours 
children treated with ibuprofen 5 mg/kg tended to have recurrence 
of fever, whereas children treated with ibuprofen 10 mg/kg still had 
significant fever reduction at 8 hours. In control groups treated with 
10 mg/kg acetaminophen, fever reduction resembied that seen in 
children treated with 5 mg/kg of ibuprofen, with the exception that 
temperature elevation tended to return 1-2 hours earlier. 


< CONTRAINDICATIONS: PediaProfen should not be used in pa- 
tients who have previously exhibited hypersensitivity to ibuprofen, 
or in individuals with all or part of the syndrome of nasal polyps, 
angioedema and bronchospastic reactivity to aspirin or other 
nonsteroidal anti-inflammatory agents. Anaphylactoid reactions 
have occurred in such patients. 


WARNINGS: Risk of GI Ulceration, Bleeding and Perforation 
with NSAID Therapy. Serious gastrointestinal toxicity such as 
bleeding, ulceration, and perforation, can occur at any time, with 
or without warning symptoms, in patients treated chronically with 
NSAID therapy. Although minor upper gastrointestinal problems, 
such as dyspepsia, are common, usually developing early in 
therapy, physicians should remain alert for ulceration and bleeding 
in patients treated chronically with NSAIDs even in the absence 
of previous GI tract symptoms. in patients observed in clinical trials 
ot several months to two years duration, symptomatic upper Gl 
ulcers, gross bleeding or perforation appear to occur in approx- 
imately 1% of patients treated for 3-6 months, and in about 2-4% 
of patients treated for one year. Physicians should inform patients 
about the signs and/or symptoms of serious GI toxicity and what 
steps to take if they occur. 

Studies to date have not identified any subset of patients not at 
risk of developing peptic ulceration and bleeding. Except for a prior 
history of serious GI events and other risk factors known to be 
associated with peptic ulcer disease, such as alcoholism, smok- 
ing, etc., no risk factors (e.g., age, sex) have been associated with 
increased risk. Elderly or debilitated patients seem to tolerate 
ulceration or bleeding less well than other individuals and most 
spontaneous reports of fatal GI events are in this population. Studies 
to date are inconclusive concerning the relative risk of various 
NSAIDs in causing such reactions. High doses of any NSAID prob- 

“ably carry a greater risk of these reactions, although controlled 
clinical trials showing this do not exist in most cases. In consider- 
-ing the use of relatively large doses (within the recommended 
-dosage range), sufficient benefit should be anticipated to offset the 
- potential increased risk of GI toxicity. 
PRECAUTIONS: General: Blurred and/or diminished vision, 
~ scotomata, and/or changes in color vision have been reported. If 
-a patient develops such complaints while receiving PediaProfen, 
-the drug should be discontinued and the patient should have an 
-ophthalmologic examination which includes central visual fields 
-and color vision testing. 
Fluid retention and edema have been reported in association with 
- ibuprofen, therefore, the drug should be used with caution in pa- 
-tients with a history of cardiac decompensation or hypertension. 
 PediaProfen, like other nonsteroidal anti-inflammatory agents, 


-can inhibit platelet aggregation, but the effect is quantitatively 
less and of shorter duration than that seen with aspirin. Ibu- 
-profen has been shown to prolong bleeding time (but within 
‘the normal range), in normal subjects. Because this prolonged 
‘bleeding effect may be exaggerated in patients with underlying 
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spension 100 mg/5 ml 


hemostatic defects, PediaProfen should be used with cautio 
in persons with intrinsic coagulation defects and those o 
anticoagulant therapy. | | ae | 

Patients on PediaProfen should report to their physician 
signs or symptoms of gastrointestinal ulceration or bleeding, blurre 
vision or other eye symptoms, skin rash, weight gain, or edeme 

In order to avoid exacerbation of disease of adrenal insufficier 
cy, patients who have been on prolonged corticosteroid therap 
should have their therapy tapered slowly rather than discontinue 
abruptly when ibuprofen is added to the treatment program. 

The antipyretic and anti-inflammatory activity of PediaProfen ma 
reduce fever and inflammation, thus diminishing their utility a 
diagnostic signs in detecting complications of presumed noninfex 
tious, noninflammatory painful conditions. 

Since ibuprofen is eliminated primarily by the kidneys, patient 
with significantly impaired renal function should be closel 
monitored and a reduction in dosage should be anticipated to avoi 
drug accumulation. Prospective studies on the safety of ibuprofe 
in patients with chronic renal failure have not been conductec 

Safety and efficacy of PediaProfen in children below the age t 
6 months has not been established. 


Pregnancy: Reproductive studies conducted in rats and rabbi: 
at doses somewhat less than the maximal clinical dose did ni 
demonstrate evidence of developmental abnormalities. Howeve 
animal reproduction studies are not always predictive of huma 
response. As there are no adequate and well-controlled studies i 
pregnant women, this drug should be used during pregnancy on 
if clearly needed. Because of the known effects of nonsteroidal an! 
inflammatory drugs on the fetal cardiovascular system (closure i 
ductus arteriosus), use during late pregnancy should be avoide 
As with other drugs known to inhibit prostaglandin synthesis, a 
increased incidence of dystocia and delayed parturition occurre 
in rats. Administration of PediaProfen is not recommende 
during pregnancy. 

ADVERSE REACTIONS: The most frequent type of adverse rea 
tion occurring with ibuprofen is gastrointestinal. In controlled clinic 
trials, the percentage of adult patients reporting one or moi 
gastrointestinal complaints ranged from 4% to 16%. 

Adverse reactions occurring in 3% to 9% of patients treated wi 
ibuprofen: nausea, epigastric pain, heartburn, dizziness, ras! 
Adverse reactions occurring in 1% to 3% of patients: diarrhea, al 
dominal distress, nausea and vomiting, indigestion, constipatio 
abdominal cramps or pain, fullness of GI tract, headache, ne 
vousness, pruritus, tinnitus, decreased appetite, edema, fluid rete 
tion (generally responds promptly to drug discontinuation). Si 
other reactions {less than 1 in 100) have been reported, and a 
detailed in the full summary of prescribing information. 

DOSAGE AND ADMINISTRATION: Shake well prior | 
administration. 

Fever Reduction in Children 6 months to 12 years of age 
Dosage should be adjusted on the basis of the initial temperaturi 
level (See CLINICAL PHARMACOLOGY for a description of th 
controlled clinical trial results). The recommended dose is 5 mg/k 
if the baseline temperature is less than 102.5°F or 10 mg/kg if th: 
baseline temperature is greater than 102.5°F. The duration of feve 
reduction is generally 6-8 hours and is longer with the higher dose 
The recommended maximum daily dose is 40 mg/kg. a 

Mild to moderate pain: 400 mg every 4 to 6 hours as necessar 
for the relief of pain in adults. 

In controlled analgesic clinical trials, doses of ibuprofen greate 
than 400 mg were no more effective than 400 mg dose. | 

HOW SUPPLIED: PediaProten Ibuprofen Suspensio 
100 mg/5 mi (teaspoon)— 
orange, berry-vanilla flavored ee 

Bottles of 4 oz (120 m))........ sareen NDC 0045-0469- 

Bottles of 16 oz (480 mi)........... PEEN NDC 0045-0469- 

SHAKE WELL BEFORE USING. Store at room temperatu! 

Caution: Federal law prohibits dispensing without prescriptic 
McNEIL CONSUMER PRODUCTS CO. 


DIVISION OF McNEIL-PPC, INC. 
FORT WASHINGTON, PA 19034 USA ©McN 






Impaired Height Velocity 


T rowth results from an increase in 
~ cell number and/or cell size. Avail- 
ability of basic building materials (nu- 
trition) and the ability to utilize them 
(normal organ systems) influence 
growth. Genes, the blueprints for the 
organ systems, determine growth ef- 
ficiency.'* Clinical assessment of 
growth is based on serial measure- 
ments of height and weight over time, 
Change occurring in relation to time 
is a velocity. In evaluating growth 
velocity, it should be noted that there 
may be no measurable growth during 
a single 3-month period in a normal 
child.’ 





See also pp 1282, 1284, and 1287. 


Subsequent to birth, height and 

weight velocity decelerate.*® Height 
velocity decelerates from 25 cm/y to a 
minimal basal velocity of 5 em/y by the 
third year of life. Programmed genetic 
variation as to what basal velocity is 
achieved, and how rapidly the decel- 
eration occurs for a normal population, 
is graphically indicated as the percen- 
tile rankings on a growth chart. 
- Individuals who are slow in somatic 
growth are less growth efficient than 
the general population and achieve the 
minimal basal height velocity more 
rapidly than the general population.’ 
Their heights, when plotted on a 
growth chart, will be below the third 
percentile, But, because they are 
growing at the minimal basal height 
velocity, a graphic depiction of their 
height will parallel that of the general 
population. é 

< Basal height velocity is facilitated 
by thyroid and growth hormone. Fol- 
lowing the onset of puberty, height 
velocity is accelerated by the sex ster- 
vids, androgens and estrogens. Be- 
sause of their effect on epiphyseal 
fusion (bone age), the sex steroids 
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ox th Retardation 


ultimately stop height velocity, and 
adult height is achieved. 

Height below the third percentile is 
defined as “short stature.” Adults with 
heights that are less than the third 
percentile, who were slow in somatic 
growth during childhood, and whose 
family members have similar adult 
heights are referred to as having “fa- 
milial short stature.” During childhood 
they have bone ages and chronological 
ages that are comparable. They also 
have the initiation of puberty by the 
mean chronological age expected for 
its onset. 

Individuals who were slow in so- 
matic growth during childhood, and 
whose adult height is greater than the 
third percentile (usually the fifth per- 
centile or more), are referred to as 
having “constitutional short stature.” 
During childhood their bone age is 
less than their chronological age. They 
also have the initiation of puberty at a 
later age than the mean chronological 
age expected for its onset. 

Short stature is a disadvantage in 
our society.” In the context of height, 
bigger is better. A person whose ac- 
complishments are remarkable is spo- 
ken of as a “person of stature.” The 
appearance of the short child invites 
“babying.” This contrasts with the fa- 
vored position of the tall child whose 
innate abilities are presumed to de- 
velop more rapidly than those of the 
short child. Understandably, since the 
world of the adult is no less biased, a 
parent would be most anxious to treat 
a short child. This would be particu- 
larly true for a parent similarly stig- 
matized. 

Because of the commercial availabi- 


lity of biosynthetic growth hormone — 
(GH), medical indications and cost are — 


the only limiting factors for prescrib- 
ing GH. Physicians are presented with 
two fundamental questions. First, how 


terine growth retardation,” and, as _ 


—— to GH rectal. ‘By a ar 
large, the responders in the Seco! 
| ii had nae Tae age, h 





can we recognize (through testing aiid) 
or trials of GH therapy) the short child 
who will benefit from GH treatment? 
Second, ethically, should a child’s lim- 
ited genetic potential for height be 
augmented by treatment with GH? 
Overlapping results make testing 
for GH secretion alone unable to iden- 
tify the individual who is GH deficient. 
This is true whether the evaluation of 
GH secretion is direct (overnight se- 
cretion,®* 24-hour integrated secre- 
tion,” or provocative stimuli test- 
ing") or indirect (somatomedin/ : 
insulinlike growth factor 1). Only : 
when the testing procedure or proce- 
dures are combined with a height ve- 
locity that is less than the minimal 
basal height velocity of 5 em/y can we 
identify the individual who is GH de- 
ficient. It is, therefore, not possible to 
determine whether the individual who 
is growing at a basal height velocity. of 
5 cm/y is growing at an optimum rate : 
for that individual. . 
A growth response to treatment 
with GH has been demonstrated in- 
two categories of subjects: those with 
impaired height velocity and abnormal 
results of GH testing (classic growth 
hormone deficiency and GH neuro- 
secretory dysfunction"), and those 
with impaired height velocity and nor- 
mal results of GH testing (bioinactive 
growth hormone,’ “normal variant” — 
short stature,“"*** Turner's syn- 
drome, Down syndrome,” intrau- 


reported in this issue of AJDC,” su 
jects with microcephaly). All of the 
panon in the first. Rigaud an 













. Whether it is appropriate t to aug- 
ces limited genetic potential for 
height with GH treatment should be 
‘examined in relation to the possibility 
f adverse consequences (risks) of this 
action. No medical treatment is en- 
_tirely risk free. Recently, adverse or 
potentially adverse consequences have 
been recognized in GH-deficient pa- 
tients treated with GH. Creutzfeldt- 
Jakob disease, resulting from treat- 
ment with GH derived from pituitary 
glands, was recognized in 1985 and 
eliminated by utilizing only biosyn- 
thetic GH.*} Suppression of immune 
‘function was reported in 1986. The 
depression of immune function was not 
associated with ill effects. An increase 
in the risk of leukemia was reported 
‘in 1988.% From current estimates, the 
increased risk to an individual GH- 
treated patient is probably twice the 
‘natural risk. Assuming a 10-year GH 
treatment, this would mean 1 chance 
in 2400 (0.042%). 

The foregoing reports serve to re- 
dinforee the caution that GH should 
‘never be used indiscriminately. Since 
-GH is essential for growth and devel- 
- opment, it would be inappropriate to 
-withhold GH treatment from GH-de- 
-ficient subjects. Indiscriminate use of 
GH therapy to treat short children 
-who are not GH deficient is strongly 
- discouraged. 

To assess the proper place for GH 
therapy in the treatment of the short 
child, we need special knowledge of 
childhood diseases, growth, and en- 
docrinology. A decision to treat the 
-ghort child is best left to the pediatric 
| Snslocrinologist. 

: Rosert Penny, MD 
Department of Pediatrics 
Division of Pediatric 

Endocrinology 
Pediatric Pavilion, 4E8 
Los Angeles County-USC 

Medical Center 
1129 N State St 
Los Angeles, CA 90033 
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d ast, Present, and Future 





“AN clinical research must be inter- 
“preted in its historical context. 
: For studies of motor vehicle occupants, 
that context has been changing partic- 
ularly quickly. 


Past 


< Once upon a time, not so very long 
ago, children were always loose when 
riding in cars. It was not until 1968 
that seat belts were required in cars 
at all.‘ The very first child passenger 
restraint law for preschool children 
went into effect in Tennessee in 1978. 





See also p 1317. 





The 50th state passed its law in 1984. 
Surveys by the National Highway 
Traffic Safety Administration indi- 
eated that in 1979, 15% of child pas- 
sengers 0 to 4 years old were re- 
strained compared with 49% in 1984.2 


Present 


The expectation that children 
should be protected when they ride in 
cars, a fairly new one for our society, 
is already sufficiently strong that car 
safety seat use among young children 
now approaches that of immuniza- 
tions: in 1989, National Highway Traf- 
fic Safety Administration surveys 
showed 82.5% restraint use by 0- to 
4-year-olds in shopping center parking 
lots.2 Thus, the good news is that we 
have come a long way toward safe 
travel for our children. 

The bad news is that we still have a 
way to go before we can say that US 
children are riding safely on every ride 
they. take. There are deficiencies in 
several areas. 

Though children under 5 years old 
are increasingly riding restrained, the 
rates of proper restraint remain frus- 
tratingly low. Thus, although parents 
now recognize the importance of ade- 
quate restraint, they are not success- 
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. Passenger Safety 


fully providing it. Furthermore, re- 
straint use, and, more particularly, 
restraint misuse, is becoming a factor 
in injury patterns.* 

Children who are beyond the age of 
child passenger restraint laws are ap- 
parently also beyond the full reach of 
the society’s expectation of restraint. 
National Highway Traffic Safety Ad- 
ministration estimates of seat belt use 
in children ages 5 to 13 years were 
15% in 1984 and 39% in 1988. For 13- 
to 19-year-old passengers it was even 
worse: 7% in 1984 and 24% in 1988. 
This is a tragedy, because passengers 
who travel restrained have a markedly 
reduced risk of serious head injury, 
and thus have a reduced risk of result- 
ing death or permanent neurologic 
handicap. The National Highway Traf- 
fic Safety Administration has esti- 
mated that “among front-seat passen- 
ger vehicle occupants over 4 years old, 
safety belts saved about 4,500 lives in 
1988... [and] prevented about 119,000 
moderate to critical injuries.” 

Now Agran et al’ have demonstrated 
that seat belts do not work as well as 
we had hoped for older children: they 
prevent ejection, but serious injuries 
still occur, especially with lateral crash 
impacts. Others have shown that as 
seat belt use has risen, features of belt 
restraint are becoming factors in child 
occupant injury patterns.* 

Among older adolescents and young 
adults, the problem remains the “old” 
one, nonuse of seat belts. 

Some vehicles are exempt from 
some of the structural safety require- 
ments that passenger sedans must 
meet (eg, concerning roof strength and 
passive restraints). 


Future 


Much work remains before the goal 
of universal safe transport of child and 
adolescent motor vehicle occupants is 
realized. Our work i is cut out for us, 


ger head impact with front seats. 


vive our car culture . 
T to help include th e foll 






though in some areas the specific 8 
we need to take remain unclear. 
Universal proper use of child safe 
seats will require increasing simplicity 
and uniformity of safety seats and seat 
belts (they are now often. incompat- 
ible). Strong and specific federal stan- : 
dards make sense here. - 
Gaps in child restraint laws nsed to 
be closed to assure that every child is 
covered by the expectation of safe 
transport. In addition to raising the 
upper age limit to encompass all chil- 
dren, specific exemptions in various 
states should be eliminated (eg, ex- 
emptions for nonresidents or passen- 
gers not in their own family’s car). L 
Enforcement, with the goal of univer- 
sal compliance rather than punish- 
ment, is essential. a 
Seat belt systems should sptimally 
restrain people of all sizes who are too. 
big for current child safety seats. In- 
addition to lap belts, shoulder har- 
nesses—preferably with adjustable. 
anchor points for individuals of vary- 
ing heights—should be required in all 
seating positions. Booster seats can- 
help to properly position the shoulder 
belt for younger children. Other types 
of safety seats may be needed for older. 
children. | 
Gaps need to be closed in the regu- 
lations that mandate which vehicles 
meet which safety standards. Cer- 
tainly, vans, mini vans, and other light - 
trucks that are often used as family 
cars must be designed to protect their 
occupants as well as sedans do, => 
The study by Agran et al sugges 
that new vehicle standards may 
needed to enable vehicles to re 
crash intrusions into the -passeng 
compartment and to. prevent. passe 












: Means must be found | to inereas . 
the chances that teena wil 

















bags and o other none 


ecrease the slechal ae 

f driving age teens (eg, cur- 
ed ages for drinking and 
id alcohol-free party alter- 
nd strict and visible en- 
of seat belt laws for new 
ages 16 to 22 years are the 
x het erash risk), with spe- 
and d stringent penalties for non- 





E adequats equipment and care pro- 
tocols are needed to safely transport 
‘premature infants and medically frag- 
ile children of all ages. These are 
: beginning to be developed. 
Financial obstacles to acquiring 
child safety seats should be removed 
as part of the current effort to remove 
‘all access obstacles to child health 
care. 
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_ ARCHIVES OF INTERNAL MEDICINE 


Professional Satisfaction of Physicians 
Harold R. Reames, Jr, PhD, David C. Dunstone, MD (Arch Intern Med. 1989;149:1951- 


yelted -good enough. Similarly, the effort t -Robert ” 
ward safety for children in cars has — (chairman 


come a long way but not far enough. © 


Bor American Academy of Pediat- 


es’ “Every Ride a Safe Ride” pro- 


en is available to provide support — 


to pediatricians and others as we work 
to both maintain our gains and move 
ahead. 

While we work on the steps outlined 
above, parents should be urged most 
strongly to use the available restraint 
systems as best they can: they are the 
best we have, and they are a big 
improvement over that time, not so 
long ago, when children were always 
dangerously loose in cars. 

KATHERINE K. CHRISTOFFEL, 
MD, MPH 

Department of Pediatrics 

The Children’s Memorial Hospital 

2300 Children’s Plaza 

Chicago, IL 60614 


in Other AMA Journals 


es : L - ; Physicians Attitudes Toward Cost Containment 






Harry L. Greene, MD; Robert J. Goldberg, PhD; Helen Beattie, MPH; Arthur R. | 
Russo, MD; R. Curtis Ellison, MD, MS; James E. Dalen, MD, MPH (Arch Intern Med. oe i 
~ 1989;149:1966-1968) 
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ds From the MMWR 
ity and Mortality Report 
s for Disease Control, Atlanta 


AS OF AUGUST 238, 1989, 1123 con- 
firmed cases of measles have been 
reported to the Chicago Department 
of Health. Information is available for 
1019 (91%) of these cases; 799 (78%) 
have occurred in preschool-aged chil- 
dren (less than 5 years old), including 
340 (83%) children less than 16 months 
of age Ge., too young for routine 
immunization). Blacks and Hispanics 
have accounted for 955 (94%) of the 
cases. Four measles-associated fatali- 
ties have been reported. 
Outbreak-control activities have in- 
cluded intensified surveillance and 
lowering of the recommended age for 
measles vaccination to 6 months dur- 
ing the outbreak, with revaccination 
at-age 15 months for children vacci- 
nated before the first birthday. Single- 
antigen measles vaccine is being used 
for children before the first birthday, 
and measles-mumps-rubella vaccine 
(MMR) is administered to older chil- 
dren. Seven new vaccination clinics 


: Measles Outbreak — Chicago, 1989 


have been established and have admin- 
istered approximately 21,000 doses of 
vaccine; door-to-door vaccination 
teams in high-risk communities have 
administered an additional 2000 doses 
of vaccine. Hospital emergency de- 
partment vaccination clinics have been 
set up in four locations. 


Reported by: RM Krieg, PhD, RW Biek, MD, 
CR Catania, JW Masterson, MPH, Chicago Dept 
of Health; R March, Immunization Program, RJ 
Martin, DVM, Div of Infectious Diseases, Ilinois 
Dept of Public Health. Div of Immunization, 
Center for Prevention Sves, CDC. (MMWR vol 
38 No. 34). 


CDC Editorial Note: This outbreak is 
similar to others among inner-city 
populations in the United States in 
that it involves primarily unvaccinated 
black and Hispanic preschool-aged 
children.'* The Chicago Department 
of Health has implemented aggressive 
outbreak strategies directed toward 
reaching the highest-risk group, i.e., 





unvaccinated preschool- -aged children. 

Such children are also likely to be a 
reservoir for transmitting virus to 
other age groups. As part of the ex- 
tensive outbreak-control efforts, chil- 
dren are being vaccinated in emer- 
gency departments. Provision of 
vaccine to inner-city children. who use. 
these facilities for their primary 

source of health care should help to. 
increase vaccination levels in patients 
who receive sporadic health care and 
may reduce the transmission of mea- 
sles in emergency department set- | 
tings. 
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Prevalence of Drug Use among Applicants for Military — 
Service —United States, June-December 1988 


SINCE JUNE 1988, the U.S. Depart- 
nent of Defense has screened all ap- 
jlicants for military service (including 
che U.S. Coast Guard) for evidence of 
narijuana and/or cocaine use as man- 
tated. by the National Defense Au- 
thorization Act of 1988. Applicants 
‘confirmed as cocaine-positive are not 
‘ligible for military service for 1 year 
rom the date of screening; those con- 
irmed as marijuana-positive are not 
'ligible for military service for 6 
nonths from the date of screening. 
-ersons who tested positive twice for 
ither ‘drug are not eligible for military 
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service for 2 years from the date of 
the second test.’ 

A pilot study was conducted during 
March and April 1988 to determine 
the prevalence of marijuana and/or 
cocaine use among applicants before 
the initiation of the program in June. 
For the pilot study, applicants were 
not informed about the drug test. 
However, because personal identifiers 
were not recorded, results could not 
be linked to individual applicants. 
Urine specimens collected as part of 
the induction. ‘physical examination 


were sent to three of nine military 


immunoassay (Roche 


laboratories aa? screened by radio- 











tems Abusereen Test Kits? 
Juana and cocaine. Six thousand. (42 
urine specimens were selected at rs 
dom from approximately 14,200 ob- 
tained from 12 of 70 Military Entra: a 
Processing Stations. Four hundi Ee 
thirty-seven (7.8%) and 108 (1.8 ym, 








_ screened positive for marijuana or co-_. 


caine, respectively, or their metabo- A 


“*Use of trade names is for identification onk go 
and does not imply endorsement by the Pu 






_- Health Service or the U.S. Department of He De 3 





and Human Services. 


_ Leads From the MMWR 1273 





lites, and 42 (0.7%) were positive for | 



















-both marijuana. and cocaine (Office of 
rmy Surgeon General, unpublis- 
data). ‘Although positive speci- 
mens were not confirmed, data from 
military drug-screening laboratories 
icate that at least 85% of cocaine 
)% of marijuana users would have 
confirmed positive (Office of the 
stant. Secretary of Defense for 
th Affairs, unpublished data). 
From June through December 1988, 
322,256. applicants were informed that 
urine specimen would be collected 
or drug screening at the induction 
physical examination. Positive speci- 
mens were confirmed by gas chroma- 
_tography/mass spectrometry.** The 
Headquarters for the U.S. Military 
< Entrance Processing Command? pro- 
vided demographic data. 

-Of all applicants tested, 3.5% were 
positive for marijuana and/or cocaine. 
Men were 2.6 times more likely than 
women (3.9%, compared with 1.5%, 








~*~ **Ty the initial screening, the following levels 
indicated positivity: greater than or equal to 
100 ng/mL for marijuana and greater than or 
equal to 300 ng/mL for cocaine. Positivity was 
confirmed at greater than or equal to 15 ng/mL 
for marijuana and greater than or equal to 
150 ng/mL for cocaine. 








respectively) t to be palive for mari- o 


juana and/or cocaine. Blacks were 1.9 


times and Hispanics 1.4 times more 
likely than whites to test positive 
65. 6% for blacks and 4.0% for Hispan- 
ics, compared with 2.9% for whites). 

The percentage positive for either 
drug inereased with age (1.3% in 17- 
and 18-year-olds,compared with 5.3% 
in greater than or equal to 26-year- 
olds). Geographic variation for cocaine 
and/or marijuana ranged from 2.5% in 
the West North Central to 5.3% in the 
Mid-Atlantic states. The percentage 
screened positive for marijuana and/ 
or cocaine varied inversely with edu- 
cation level: the highest prevalence 
was in applicants who had not gradu- 
ated from high school (7.5%) and the 
lowest in those educated beyond a 
4-year college degree (0.7%). 


Reported by: WF Vog!, CDR, USN (MSC), MR 
Peterson, LT COL, USAF, BSC, Office of the 
Assistant Secretary of Defense (Health Affairs), 
Washington, DC. JS Jewell, LTC, USA, Office of 
the Army Surgeon General, Washington, DC. 
Div of Environmental Hazards and Health Ef- 
fects, Center for Environmental Health and In- 
jury Control, CDC (MMWR vol 38, No. 33). 


CDC Editorial Note: This report 
summarizes the findings of the largest 






se a ge 
cl Clg diverse 5 satigle of. young 
persons. Extrapolation: of marijuanz 
and/or cocaine use in 1 this group to the 






because of sodal and demographi : 
ferences of military applicants in the 
same age groups. Men and racial anc 
ethnic minorities are overrepresentet 
among applicants. as 

The decrease in percentage of posi 
tives among applicants from the pilo 
study to the systematic screening pro 
gram indicates that notifying appli 
cants of the drug-testing program ma} 
deter continued use, prompt users t 
withdraw from the application. pro 
cegs, or discourage application for mil 
itary service. 
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First 100,000 Cases of Acquired Immunodeficiency 
_Syndrome— United States 


IN JUNE 1981, the first cases of the 
-illness now known as acquired immu- 
- nodeficiency syndrome (AIDS) were 
reported from Los Angeles in five 
: young homosexual men diagnosed 
with Pneumocystis carinii pneumonia 
nd. other opportunistic infections.' 
ince then, state and territorial health 

artments have reported greater 

100, 000 cases of AIDS and 
ater than 59,000 AIDS-related 
ths to CDC. AIDS i is now a major 
i cof morbidity and mortality in 
hildren and young adults in the 
Inited States, ranking 15th among 
sading causes of death in 1988? and 
eventh among. ‘estimated years of po- 
lost before ; age 65 i in 1987.* 
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Although homosexual/bisexual men 
still account for most reported AIDS 
cases, intravenous-drug users 
(IVDUs), their sex partners, and their 
children represent an increasing pro- 
portion of all cases. Of AIDS cases 
reported before 1985, 63% were ho- 
mosexual/bisexual men with no his- 
tory of IV-drug use, 18% were female 

or heterosexual male [VDUs, and 2% 
were sex partners or children of 
IVDUs or their sex partners. In con- 
trast, of the AIDS cases reported in 
the first 6 months of 1989, 56% were 
homosexual/bisexual men with no his- 
tory of [V-drug use, 23% were female 


or heterosexual male IVDUs, and 4%- 


were sex partners or children of 


IVDUs or their sex partners.. The 


cases reported in the first 6 months o 
1989. Blacks and Hispanics continuet 
be disproportionately represente! 
among all persons with AIDS an 
particularly among IVDUs wit 
AIDS. Although most AIDS cases ar 
reported from large metropolitan ar 
eas, an increasing proportion are be 
ing reported from smaller cities an 
rural areas. Metropolitan. statistic: 
areas with populations less than o 
equal to 500,000 reported 10% of a 
U.S. cases before 1985, compared y wit 
19% in 1988. | 





‘Reported by: AIDS: Program: ‘Center: for Ink 
tious —— CDC. E vol. 38, ‘No. 3) 


proportion of AIDS cases mong Al H JS e 


women has also increased from. T% of 


cases reported before 1985 to: 11% of ae 























ated disease. Beenie of the 
onof underdiagnosis and un- 
ing of AIDS cases and severe 
tions of HIV infection that 
eet the CDC AIDS surveil- 
case definition, reported AIDS 
underestimate the number of 
ns severely affected by HIV 
ice 1981. The completeness of diag- 
s and reporting of AIDS cases 
es by geographic region and pa- 
nt population; however, mortality 
les suggest that 70%-90% of HIV. 
related deaths are identified through 
national surveillance of AIDS.‘ _ 

- The number of AIDS cases are one 
indication of the larger epidemic of 
HIV infection. An estimated 1-1.5 mil- 
lion persons are infected with HIV in 
the United States,’ with recent sero- 
prevalence studies suggesting that the 
actual number is closer to the lower 
end of this range.* A cohort study of 
homosexual/bisexual men in San Fran- 
cisco suggests that 54% of infected 
persons will develop AIDS within 10 
years of infection’ and that up to 99% 
will eventually develop AIDS.: There- 














fore, the aomba of persons with 
AIDS and other severe manifestations 
of HIV infection will continue to in- 
crease. 

AIDS is reportable in all 50 states, 
the District of Columbia, and U.S. 
territories. AIDS surveillance has 
been crucial in identifying character- 


istics of persons at risk for the disease — 


and modes of transmission and re- 
mains extremely important in moni- 
toring trends in severe HIV-related 


disease, projecting future numbers of | 


AIDS cases and HIV-infected persons, 
and targeting resources for prevention 
and treatment efforts. Because per- 
sons with AIDS require a broad range 
of medical services, documentation of 
these cases is also important in deter- 
mining current and future health-care 
needs and costs. AIDS surveillance 
data together with information from 
the HIV family of surveys® and HIV 
infection reporting® are important 
components of public health programs 
directed toward controlling HIV infec- 
tion and assist in providing the most 
accurate picture of the HIV epidemic 
in the United States. 
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Book Review 


Linear Growth Retardation in Less Developed Countries, edited by 
ae C. Waterlow, 313 pp, $40, New York, NY, Raven Press, 1988. 


This book is a record of the proceedings of the 14th 
Nestle’s Nutrition Workshop held in Thailand in March of 
1986. It is a series of reports and transcripts of the 
discussions provoked by each presentation. The list of 
participants is formidable and includes leading experts in 
linear growth velocity and experts in the circular relation- 
ship between poverty, malnutrition, and growth. Present- 
ers included individuals from countries in the developed 
and developing world. 

The workshop recognized the increased frequency of 
stunting in the less developed parts of the world. The 
prevalence of stunting can be used as an index of the 
poverty level in a given region or country. Although this 
was an important underlying theme of the proceedings, 
participants emphasized the biologie determinants and the 
physical handicaps associated with stunting. The discus- 
sions following each presentation were as open and inter- 
esting as the reports; they indicate the present state of our 
knowledge and suggest a multitude of projects to be 
undertaken that would increase our understanding of the 
process of stunting and the sequelae of short stature. 

J. C. Waterlow opened the volume with a chapter titled 
“Natural History of Stunting.” This is followed by chapters 
on epidemiology, the best time inerements to monitor 
length, and the relationship between poverty and stature. 
Three chapters discuss the relative influence the intrauter- 
ine environment, genetic endowment, and hormones exert 
on growth. The role that calcium, zine, and protein play in 
determining growth velocity is the subject of the next two 
chapters. David Narborro from Liverpool, England, wrote 
a very interesting chapter on the role of infection in growth 
retardation. The risk of morbidity in the stunted child is 
presented by Andrew Tomkins from London, England, and 
W. Van Lerberghe from Belgium discussed the effect 
retarded linear growth has on mortality. Marta Colombo 
from Chile presented data on the relationship between 
‘mental development and stunting. G. B. Spurr from Wis- 
consin wrote a provocative chapter on body size and work 
capacity. C. Gapalan from the Nutrition Foundation of 
India completed the volume on a political note, with a 
report titled “Stunting: Significance and Implications for 
Public Health Policy.’ Hence, we are taken full circle with 
an abundance of exciting and stimulating information along 
the way. 





- These are a few of the gems gleaned from this workshop: 5 
(1) “Think of stunting (as measured by low height for age) 
as the cumulative result of many events that disrupt growth p 
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rates in length and cause wasting. Wasting (as assumi 
by low weight for height), on the other hand, is a snapshot 
reflecting recent disruptive events.” (2) As the seasons 
change so may the velocity of linear growth. In developed 
countries, children grow faster in height in the spring and 
less rapidly in the fall. In developing countries, other 
facters, such as culture and the availability of food, have a 
greater effect on growth velocity. (3) The intrauterine 
environment is the major determinant of the length of the 
newborn, as the fetal genome accounts for only 20% of the 
variance in birth size. During the first 12 to 24 months of 
life, genetic influences seem to predominate, provided 
there are no adverse environmental cireumstances, such 
as lack of food, severe infections, or deprivations, (4) 
Strenuous maternal activity decreases placental perfusion 
with a postulated adverse effect on fetal nutrition. (5) if 
length velocity is slowed in the first 3 years of life (as is so 
frequently the case in the developing world), the result is 
a stunted adult (even if growth velocity returns to normal 
after the third year of life). “If stunting can be prevented 
until the fifth year, normal growth thereafter may. be 
possible even at current levels of socioeconomic develop- 
ment.” (6) Children from the elite groups in developing 
countries have a growth pattern closer to the National 
Center for Health Statistics’ reference than to the poor of 
their ethnically similar peers. Thus, the stature of young 
children in the developing world is more a reflection of 
poverty than genetics, whereas, in developed countries, 
genetics plays a greater role. “The growth potential from 
children around the world is remarkably similar under 
conditions of adequate nutrition and health.” It is the 

“poverty trap” that prevents the full genetic potential from 
expression. Not only wasting but also stunting has a 
positive correlation with childhood mortality and childhood 
morbidity in that infections are prolonged. There isa close 
circular relationship between the heights of children and 
adults in a population and the community’s 8 socicecono} I 
development. 

In the last chapter of Linear Growth Retardation, 
Copalan states “There may be academic debates. as to w: 
stunting per se does or does not do, but there can b 
two opinions about the need for eradication of pover 
which automatically ngplies the eradication of stunting 
well,” , 
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he Editorial Board Speaks... . 





Dick has been with us since I assumed the editorship of AJDC. He has provided keen = 
insight, interesting suggestions, and the wisdom of his long experience in pediatrics, pediatrie <) 
education, and medicine in general. His retirement has been a most active one. In thisissue,  - at: 
Dick presents us with a viewpoint and perspective on the house call, Many of us recall, inour 0e. 
youth (many, many moons ago for some of us), the attention we received as we went through 
measles, mumps, varicella, and the other afflictions of childhood. A kindly (usually) family 
physician would attend us at home, in the comfort of our bedrooms, surrounded by familiar 
objects and loving relatives. It was a different era, a “kinder, gentler” time, to steal a phrase. 
However, there was less that the physician could do, little need for elaborate equipment or 
trained personnel, and many other factors that argued for a change to office-based visits as 
society and medicine changed. Dr Blumberg’s observations are cogent for our times. 








THE HOUSE CALL —IS IT AN ANACHRONISM 
THAT HAS SEEN ITS DAY? 


During World War I there was a shortage of physicians to serve 
the civilian population, including pediatricians and general practitio- 
ners. This resulted in the beginning of the trend to “bring the child to 
the office,” producing an end to house calls by the 1950s and early 
1960s. Apparently, children did not suffer as a consequence, and 
during the continuing period of physician shortage the practice per- 
sisted, since one could see many more children in the office if house 
calls were not made. While the physician shortage resolved, the 
custom has continued. 

With the renewed interest in home care for the elderly, one is 
reminded of that era in which pediatricians made house calls. Thisisa 
phenomenon that is completely unknown to modern-day pediatri- 
cians, and, thus, it might be postulated that for the past 30 years they 
have not made house calls. Is this good, a custom that should remain 
archaic and dead not to be renewed? What are the advantages and 
disadvantages of house calls? 


Advantages 


1. Patients are seen in their normal environment. 

2. The illness, usually associated with fever, is not aggravated by 
climatic conditions. 

3. The physician can be his or her own social service worker and 
observe environmental conditions in the home. 

4, The washing of hands, either in the kitchen or bathroom, provides 
_ the opportunity to counsel parents about substances that are poten- 
tially dangerous to small children. 
- 5. Ifthere are other children, they also can be examined if the index 

case would indicate this is necessary. 
§. The parent does not have to find someone to stay with the other 
_ children while he or she takes the sick one to the physician. This is, of 

course, in the event there are other children. 

| 1, Transportation is not a problem for the parent. 
_ 8. Ifthe mother works and the child is not in a day-care center, she 
~ won't have to go home first to take the child to the physician's office. 
` She can meet him or her at home. 

- 9. Seeing the child at home prevents exposure to other children in 
_ the physician's office. 
-= 10. The child is usually less upset when seen in the home 
environment. | : 
_ 11. There is less need to prescribe medication over the telephone in 
: 2 event the parent is unable to bring the child to the physician’s 

ice. p> 
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12. The physicians willingness to make an occasional house call 
makes the parent more willing to come to the office on other 
oecasions. l 

13. The parents are reassured of the physician’s availability. 

14. An office nurse might make follow-up visits, 


Disadvantages 


1. The time spent making house calls is not cost-efficient. It takes too 
much time traveling, combating traffic, and, in some instances, even 
finding a place to park. = oo 

2. Most children are not too ill to be brought to the office, regardless 
of the weather. | 

3. More children can be seen with more time allotted if they are 
brought to a central location. 

4. The cost may be less. z 

5. Diagnostic procedures may be needed that cannot be done at home 
Ge, chest roentgenography and certain diagnostic laboratory pro: 
cedures). ones 

An extreme example of home visitation by a pediatrician involved a 
most unusual but excellent Cincinnati, Ohio, pediatrician who had no 
office and saw all of his patients in their home, sick or well. Early in 
the morning, parents “called in” and he made up his itinerary. Most of 
the patients had scales and measuring rods, and well-child care, 
including development, was carefully recorded. Immunizations were 
given at home. In this setup, there was practically no overhead, no 
secretaries, rent, office, equipment, etc. Therefore, it was not neces- 
sary to see large numbers of patients for economic survival... 

Will house calls remain archaic? Probably! Perhaps the Wall Street 
Journal (vol CCXII, 94, May 15, 1989) had the last word on this 
subject as the following poem illustrates: Pa 


Aches and Pains 
My doctor makes house calls; 
His charges are meager; 
His manner is winning; 
His patients are eager. 
They line up in cadres 
For his benediction— 
And what I am writing 
is sheer science fiction. 
Robert Gordon 
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srowth ‘Hormone Treatment in Children 
V ith Sporadic Primary Microcephaly 


' Luigi Spadoni, MD; Stefano Cianfarani, MD; Sergio Bernardini, MD; 


Vaccaro Fabrizio, MD; Cinzia Galasso, MD; Brunetto Boscherini, MD 






on ‘Four children with sporadic primary 
microcephaly associated with short stat- 
ure, delayed bone age, and low growth 
velocity are described. All of the children 
showed a normal growth hormone re- 
sponse to standard pharmacological 
tests but one of the patients had a reduced 
spontaneous growth hormone nocturnal 
secretion. Regardiess of the results of 
thelr somatotropic function evaluation, 
the patients were treated with exogenous 
growth hormone and all of them showed 
an Increase in growth rate. 

: _ (oe. 1989;143:1282-1283) 





Y omatic growth is often impaired in 
~ children with primary microcepha- 
ly? The reason for the high degree of 
association between small head circum- 
ference and growth failure is unknown, 
but abnormalities of growth hormone 
(GH) secretion have been reported in 
some of these children. 





See also pp 1269, 1284, and 1287. 





We studied four prepubertal children 
with sporadic primary microcephaly as- 
sociated with severe growth retarda- 
tion and treated them with exogenous 
GH regardless of the results of their 
poeegomopte function evaluation. 


PATIENTS AND METHODS 


: The three boys and one girl were prepu- 
bertal throughout the duration of the study. 
Their ages were between 5.0 and 10.7 years. 
all had a height of less than —2.5 SDs 
normal, a eee be bone age, and a growth 









: an had no. anatomic abnormalities oth- 
than a small cranium. They had normal 
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karyotypes, normal neurologic examination 
results, subnormal mental development, 
normal cranium roentgenograms except for 
reduced diameters, normal gestation peri- 
ods, normal birth weights (except one pa- 
tient whose birth weight was 2150 g at term), 
and normal perinatal periods. The auxologi- 
cal data for each patient are shown in Table 1. 

Patients’ heights were determined on a 
wall-mounted stadiometer and are ex- 
pressed as the mean of at least two measure- 
ments taken separately by two observers 
and not differing by more than 0.4 cm. 
Height velocity was evaluated for a period 
ranging from 6 months to 1 year. 

Height velocity and pubertal stages were 
compared with the standards of Tanner and 
Whitehouse.‘ Bone age was evaluated ac- 
cording to the Greulich-Pyle method.” Head 
circumference SDs were calculated by plot- 
ting the measurements on interracially and 
internationally applicable head circumfer- 
ence graphs.* 

None of the children exhibited any sign of 
malnutrition, hypothyroidism, malabsorp- 
tion, or any other evident cause for growth 
retardation. All of the children underwent 
provocative testing for GH (arginine, 
500 mg/kg intravenously, and clonidine, 
75 pg/m? of body surface orally). A 12-hour 
nocturnal spontaneous GH-secretion assess- 
ment was also carried out in all of the chil- 
dren: a catheter was inserted into an antecu- 
bital vein and 1 mL of blood was drawn every 
30 minutes between 8 PM and 8 AM (25 sam- 
ples).’ The insulin-like growth factor 1 con- 
centration was determined on the last 
sample. 

Serum GH levels were measured using a 
commercial radioimmunoassay kit (hGH 
Ter-kit, Biodata, Switzerland) and insulin- 
like growth factor 1 concentrations were de- 


Height, 
em (sb) 


96.4 (~2.5) 
110.2 (~3.2) 
108.5 (~3.5) 
121.5 (~2.5)- 





termined by a radicimmnoassay kit for | 
the Nichols Institute, Los Angeles, Calif. 

After a pretreatment observation period 
that lasted at least 12 months, the children 
were treated with biosynthetic GH (Soma- 
tonorm, Kabi, Stockholm, Sweden) at a dos- 
age of 0.5 [U/kg per week divided into three 
intramuscular administrations. This is the 
dosage generally employed for GH-deficient 
children. The treatment lasted for a period of 
6 months to 1 year. After the completion of 
therapy, the children were again observed 
for 6 months. 

Informed consent was obtained from the 
parents of all of the children. Fourteen chil- 
dren with normal growth variants formed a 
control group for GH nocturnal spontaneous 
secretion. They all had height between —2 
and — 2.5 SDs from normal, a normal height 
velocity (>25th percentile for chronological 
age), and a familial history positive for short 
stature or constitutional delay of growth. 


RESULTS 


Laboratory data for the children with 
microcephaly and their growth rates be- 
fore, during, and after GH treatment 
are summarized in Table 2. As can be 
seen, all of the children had a normal 
response (GH peak >10 pg/L) to one or 
both pharmacological tests. Three pa- 
tients had a normal mean 12-hour noc- 
turnal GH concentration (normal values 
of the 12-hour nocturnal mean concen- 
tration are >4 pg/L) while one child had 
a decreased value (1.7 »g/L). Mean GH 
nocturnal concentrations in the control 
group ranged from 3.9 to 12.4 pg/L. The 
lower limit for the normal range of the 








Table 2.—Laboratory Data of the Children and Their Growth Rates Before, During, and After GH Treatment* 


GH Peak After 
Pharmacological 
Stimulation, g/L 

ipreeecweenmneannn terme ee 


Mean 12-h 
GH Secretion, 


Arginine Clonidine ug/L 


*GH indicates growth hormone. 


mean 12-hour nocturnal GH concentra- 
tion is in accordance with other stud- 
ies.” 

In only one patient were the insulin- 
like growth factor 1 values subnormal 
and they were as low as values generally 
found in GH deficiency. During treat- 
ment the growth rate increased in all 
patients (the increase in height velocity 
ranged from +2.0 to +3.4 em/y) and 
decreased after withdrawal of GH. 
Treatment was well tolerated and no 
adverse effects were observed. A sig- 
nificant negative correlation was found 
between pretreatment growth velocity 
(expressed as SD for chronological age) 
and the increase in height velocity 
(r= .99; P>,01). 


COMMENT 


Pharmacological tests showed a nor- 
mal GH response in the four children so 
none of them could be diagnosed as hav- 
ing a “classic” GH deficiency. But one of 
the patients showed a reduced sponta- 
neous 12-hour GH secretion. Also, oth- 
er patients with primary microcephaly 
have been described with reduced GH 
spontaneous secretion.’ 

All ofthe children responded to thera- 
py with an increase in growth velocity. 
An increase of more than 2 em/y is con- 
sidered satisfactory by various au- 
thors”; using this criterion all of the 
children in this study showed a satisfac- 
tory response to GH therapy. The poor- 
est response was shown by the patient 
who, theoretically, was expected to re- 
spond best since he had a reduced spon- 
taneous GH secretion. However, we 
should also consider that this child was 
small for gestational age at birth, and 
the possibility of false-positive results 
of his spontaneous GH secretion evalua- 
tion cannot be excluded. 

There is a significant negative corre- 
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Growth Rate, cm/y (SD) 


Insulin-like 
Growth Factor 1, 
IU/mL 


Before 
Treatment 


4.8 (—1.5) 
2.9 (—3.0) 
2.4 (—3.9) 
9.0 (>22): 


During 
Treatment 





lation between pretreatment growth 
velocity and its increase during treat- 
ment. These data are also described for 
normal variants of growth and for GH- 
deficient children. Thus, height velocity 
seems to be a useful indicator in predict- 
ing the response to therapy and might 
be a good tool to select non—-GH-defi- 
cient children to be treated with GH. =" 

Our data do not help establish the 
causes of growth retardation in children 
with primary microcephaly, but they do 
suggest that some children with this 
condition in whom no evident cause for 
growth retardation has been found may 
respond to GH therapy if evaluation of 
somatropic function has not revealed a 
GH deficiency. Careful assessment is 
obviously needed to establish a risk- 
benefit ratio for the use of GH in chil- 
dren with microcephaly and short stat- 
ure as in all other non—GH-deficient 


_ children. 


It must be pointed out thet the treat- 
ment period in our study was short, and 
itis not known if the accelerated growth 
would be sustained with long-term 
treatment or if the eventual height of 
these children will be sufficiently im- 
proved to justify this demanding and 
costly treatment. Also, in the case ofthe 
carefully controlled long-running stud- 
ies being carried out in other short 
non-GH-deficient children (as in girls 
with Turner’s syndrome), the final word 
is not yet in as to how much improve- 
ment there will be in the final height.” 

We employed the same dosage of GH 
as is generally used for GH-deficient 
children, but the employment of higher 
dosages could also be considered. In 
children with Turner's syndrome, dou- 
bling the dosage of GH (from 0.5 to 1 
IU/kg per week) has been demon- 
strated to result in significantly greater 
height velocity increases with no differ- 
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After 
Treatment 


Increase, 


em/y 


Treatment, mo 


ence in advancement of bone age.” Ob- 
viously, even more careful attention to 
side effects would be required for such a 
high-dosage therapeutic regimen. | 
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Diagnostic Limitations of Spontaneous Growth Hormone 
Measurements in Normally Growing Prepubertal Children 


Roberto Lanes, MD 


è To evaluate whether the measure- 
ment of the spontaneous, overnight 
growth hormone secretion in prepubertal 
children clearly separated normal chil- 
dren from subjects with growth hormone 
deficiency, we studied 45 prepubertal nor- 
mally growing children (10 with normal 
height and 35 with constitutional growth 
delay) and compared thelr overnight 
growth hormone secretion with that of a 
group of subjects with either isolated 
growth hormone deficiency or neurose- 
cretory dysfunctlon. Peak growth hor- 
mone levels (>10 ng/mL) following oral 
clonidine administration were normal In 
individuals with normal helght, constitu- 
tional growth delay, and neurosecretory 


dysfunction, as was the basal somatome- . 


din C concentration; subjects with growth 
hormone deficiency had low peak growth 
hormone levels (<10 ng/mL) following 
oral clonidine administration as well as 
low basal somatomedin C values. The 
mean 9-hour overnight growth hormone 
concentration, total growth hormone out- 
put, total number of nocturnal pulses, and 
the mean peak growth hormone response 
during nocturnal sampling were similar In 
the normal height and constitutional 
growth delay groups and significantly 
greater than those seen in subjects with 
either growth hormone deficiency or neu- 
rosecretory dysfunction. Twelve (26.6%) 
of 45 normally growing children (4 of 10 
normal height and 8 of 35 constitutional 
growth delay), however, had low over- 
night growth hormone levels (<3 ng/mL), 
which overlapped results obtained in the 
growth hormone—deficlent or neurosecre- 
tory dysfunction groups. Frequent over- 
night growth hormone (GH) sampling 
does not always separate normal-growlng 
children from those with partial or com- 
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plete GH deficiency. In our this study over 


- one quarter of the normally growing chil- 


dren had overnight GH levels In the range 
of children with either GH deficiency or 
neurosecretory dysfunction. These find- 
ings, In addition to the cost and difficulty 
in performing this test, do not support the 
measurement of spontaneous GH as a 
routine test in short but normally growling 
prepubertal children. 
(AJDC.1989;143:1284-1286) 


everal articles have suggested that 
frequent GH sampling over 24 hours 
or during sleep may be a more clinically 
relevant assessment of the GH secre- 
tory status of a child than the GH 


response to pharmacologic stimuli.” 


See also pp 1269, 1282 and 1287. 


According to these studies, GH stimula- 


tion tests frequently do not reflect the 
endogenous GH secretion, so that some 
individuals with normal responses to 
these tests have a reduced spontaneous 


secretion of GH and may benefit from 


treatment with GH. 

A recent study,* however, found that 
the measurement of the spontaneous se- 
cretion ot GH in prepubertal short chil- 
dren had lower sensitivity and offered 
no diagnostic advantage over stimula- 
tion tests in the diagnosis of GH 
deficiency. 

While studying the overnight GH lev- 
els of a control group of normal-height 
children, we noticed that an appreciable 
number of their GH values seemed to 
overlap with those of short children, 
including those with classical GH defi- 
ciency. This prompted us to determine 
whether we could clearly separate 
normally growing prepubertal children 
from those with GH deficiency or neu- 
rosecretory dysfunction relying pri- 
marily on their spontaneous overnight 
GH secretion, using 3 ng/mL as a cutoff 


point in separating these groups as has 
been suggested by several studies in 
children,” 


METHODS 


Forty-five apparently healthy normally 
growing (25 cm/y) prepubertal children (34 
boys and 11 girls) with a mean (+ SD) chrono- 
logic age of 8.7+2.3 years (range, 6 to 12 
years) were studied at the pediatric endo- 
crine clinic of tre Hospital Central “Dr Car- 
los Arvelo.” Trirty-five of these subjects 
were growing at below the fifth percentile for 
height but mairtaining a normal growth ve- 
locity (=5 em/y), and their bone ages were 
equal to or grea-er than 2 years delayed com- 


_ pared with their chronologic ages. 


The remaining 10 normal-height children 
(8 boys and 2 gris) had a mean chronologic 
age of 10.8+2.7 years (range, 7 to 18 years) 
and were growing adequately (&5.cm/y) 
above the 10th percentile (range, 25th to 75th 
percentiles) for height, and had bone ages 
similar to their chronologic ages. All subjects 
had appropriate body weight for height. 

Normal complete blood cell counts, eryth- 
rocyte sedimertation rates, routine blood 
chemistry study results, and thyroid func- 
tion test resulte were obtained prior to GH 
testing in all patients and controls. Bone ages 
were determine: by hand films according to 
the method of Greulich and Pyle.’ 

After an overnight fast, all patients re- 
ceived a single cral dose of 100 pg/m? of cloni- 
dine early in the morning, and blood samples 
for GH determ:nation were drawn in a re- 
cumbent position at 0, 60, and 90 minutes 
thereafter; blooi pressure was measured ev- 
ery half hour. =n addition, a single plasma 
specimen was obtained at the time of initial 
sampling for m2asurement of somatomedin 
C. For the GH--elease studies during sleep, 
blood samples were drawn from an indwell- 
ing venous cathater every 30 minutes from 9 
PM until 6 AM. 

Patients were admitted 4 hours before the 
overnight samp-ing and had a balanced din- 
ner at 6 pm. An effort was made to avoid 
stress and to ermourage normal activity dur- 
ing this period Lights were turned off at 
9PM, and each patient’s status was recorded 
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as awake or asleep; all patients had a mini- 
mum of 7 hours of observed sleep. The noc- 
turnal study was begun on the same day, or a 
few days after, the clonidine was given. 

Samples were stored at — 20°C. Specific 
radioimmunoassay techniques were used for 
the determination of serum GH using chemi- 
cally prepared human GH double-antibody 
radioimmunoassay (RIA Kits, Diagnostic 
Products Corp, Los Angeles, Calif) as previ- 
ously described.* All samples were assayed 
in duplicate by the same laboratory techni- 
cian. Blood for SMC determination was col- 
lected in ethylenediaminetetraacetic acid 
tubes, and plasma was frozen and shipped to 
Nichols Institute in Los Angeles for SMC 
radioimmunoassay. 

Growth hormone concentrations equal to 
or greater than 10 ng/mL after subjects took 
oral clonidine were considered normal. Inte- 
grated overnight GH concentrations were 
determined by obtaining the mean of all mea- 
surements for each child. We arbitrarily con- 
sidered that a minimum GH pulse must 
exceed 5 ng/mL. Comparison of integrated 
overnight GH concentrations and of basal 
SMC levels of the population studied was 
accomplished by ANOVA. Total GH output 
was estimated by measuring the area under 
the curve vs a 9-hour time curve, and com- 
parison of both groups was done with the 
unpaired ¢ test and the Mann-Whitney U 
Test. Results are expressed as mean+SD. 

Results of our patients’ GH testing were 
compared with those of a group of seven 
children with isolated GH deficiency (6 boys 
and 1 girl; chronologic age, 9.13.5 years), 
serum GH response to at least two different 
provocative tests of less than 10 ng/mL, 
growth velocity of less than 4 em/y, delayed 
skeletal age, low plasma somatomedin C lev- 
el, and low mean 9-hour overnight GH con- 
centrations (<3 ng/mL) (Table); and with 
those of a group of seven children with neuro- 
secretory dysfunction (6 boys and 1 girl; 
chronologic age, 10.8+3.1 years), growth 
velocity of less than 4 em/y, delayed skeletal 
age, peak serum GH response to one or more 
provocative tests of equal to or greater than 


10 ng/mL, and low mean 9-hour overnight 


GH levels (<3 ng/mL) (Table). 

The studies were performed with the ap- 
proval of the hospital research and publica- 
tions committee, and with informed parental 
consent. 


RESULTS 


All 45 normally growing subjects as 
well as all patients with neurosecretory 
dysfunction were able to increase their 
GH levels to equal to or greater than 10 
ng/mL after oral clonidine ingestion. 
Mean peak GH concentrations of 
22.0+ 8.8 ng/mL, 17.8+6.7 ng/mL, and 
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Overnight Growth Hormone Sampling* 


GH Levels, 


Children with constitutional 
growth delay 


Normal-height children 


Children with neurosecretory 
dysfunction 


Children with GH deficiency 





GH Output, 


222+135 


Mean 

Mean Overnight Total Basal Total Nocturnal Peak Nocturnal 

GH Level, 
ng/mL 


GH Pulses, 
Ut ng/mL 


13.04 1.2 
13.2+1.3 


41+5 
25+6 


*Values are expressed as mean + SD. GH indicates growth hormone. 
Total GH output was estimated by measuring the area under the curve vs a 9-hour time curve. 


Mean Overnight Growth Hormone Levels, ug/L 


Normal Height 


GH Deficient 





CGD Neurosecretory 


‘Dysfunction 


Mean overnight growth hormone (GH) levels in normal-height children, children with constitu- 
tional growth delay (CGD), and children with GH deficiency and neurosecretory dysfunction. 
The solid lines represent the average value in each subject group. 


16.8+5.3 ng/mL were obtained by the 
normal height, constitutional growth 
delay (CGD), and neurosecretory dys- 
function groups, respectively, 60 min- 
utes after oral clonidine ingestion. Mean 
peak GH levels were 4.1 + 1.2 ng/mL in 
the GH-deficient group after clonidine 
stimulation. Basal somatomedin C lev- 
els were 1.0+0.5 U/mL, 1.1+0.8 
U/mL, and 1.0+0.4 U/mL in the nor- 
mal-height children, those with CGD, 
and in subjects with neurosecretory 
dysfunction, respectively. The mean so- 
matomedin C level in the GH-deficient 
children was significantly reduced com- 
pared with the other three groups 
(0.4+0.1 U/mL; P<.01). 
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Mean 9-hour overnight GH concen- 
trations, total basal GH output, number 
of nocturnal GH pulses, and mean peak 
GH response during nocturnal sampling 
of normal-height children and subjects 
with CGD were similar and significantly 
larger than those. seen in the groups 
with neurosecretory dysfunction and 
GH deficiency (P<.001) (Table and 
Figure). l 

However, 12 (26.6%) of 45 normally 
growing children had low mean 9-hour 
overnight GH levels, so that 4 (40%) of 
10 normal-height children and 8 (22.9%) 
of 35 subjects with CGD had mean 9- 
hour overnight GH concentrations of 
less than 3 ng/mL, which overlapped 
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with levels obtained in the 7 patients 
with neurosecretory dysfunction and in 
T GH-deficient subjects (Figure). 


COMMENT 


Several recent reports*? have sug- 
gested that in addition to clinical find- 
ings and GH provocative testing, a 
mean 24-hour or overnight GH level of 3 
ng/mL could be used as a cutoff point in 
separating normally growing children 
(=3 ng/mL) from those with classical 
GH deficiency or neurosecretory dys- 
function (<8 ng/mL). 

In this study we considered both nor- 
mal-height children and children with 
CGD as part of a healthy normal group, 
since subjects in both these groups were 
growing normally at equal to or greater 
than 5 em/y and since in a previous re- 
port we were unable to find any differ- 
ence in the mean GH secretion of chil- 
dren with CGD and that of a normal- 
height control population when we 
evaluated their GH response to provoc- 
ative testing, their spontaneous over- 
night GH secretion, and their basal so- 
matomedin C levels.* Similar results 
have recently been reported by Rose et 
al.‘ 

We found that 12 (26.6%) of the 45 
normally growing children had a mean 
overnight GH concentration less than 3 
ng/mL, overlapping with values ob- 
tained by patients with GH deficiency 
_ and neurosecretory dysfunction. These 
low GH levels were detected in a fair 
number of both normal-height and CGD 
children (40% and 22.9%, respectively). 
By using overnight GH sampling as the 
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sole means of evaluating the GH status 
of normelly growing children, over one 
quarter of this population would have 
been considered to have some form of 
GH deficiency (partial or complete). 

We only evaluated overnight GH lev- 
els since the diagnostic validity of over- 
night GH sampling has been confirmed 
by several recent reports,**’ which, 
based on the excellent correlation be- 
tween overnight and 24-hour GH con- 
centrations, suggested that overnight 
testing could substitute for 24-hour 
sampling for most diagnostic purposes. ° 

In this study we limited ourselves to 
studying the spontaneous GH secretion 
of a group of prepubertal children. We 
do not know whether pubertal subjects, 
in whom sexual hormones have been 
shown to increase spontaneous secre- 
tion of GH," will also show a signifi- 
cant overlap in GH levels sampled fre- 
quently. Both obesity and depression 
are factors known to decrease the 24- 
hour integrated GH concentrations’; 
however, all of our patients were 
healthy, came, as far as we could tell, 
from stable environments, and had an 
appropriate body weight for height. 

Frequent GH sampling is apparently 
not as sensitive as provocative testing in 
the diagnosis of GH deficiency,‘ and, as 
shown ir: this study, if it is used as the 
only labcratory tool for determining the 
GH status of individual short but nor- 
mally growing children, it can give an 
appreciable number of false-positive 
results. 

In addition, Donaldson et al’ recently 
reported that a single overnight GH se- 
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cretory profile may not reflect physio- 
logical GH production, as significant 
variation in GH secretory profiles on 
consecutive nights was found. All of 
these data, compounded by the cost and 
difficulty in performing this test, do not 
support the measurement of spontane- 
ous GH as a routine diagnostic test in 
prepubertal children. 

Both provocative testing and mea- 
surement of the spontaneous GH levels 
in prepubertal children have been 
shown to have a margin of error. It is 
known that normal subjects may not 
respond to any single stimulus for GH: 
Penny et al” found that 20% of normal 
subjects did not respond to arginine and 
20% did not respond to insulin, and my 
colleagues and I“ found a lack of re- 
sponse to exercise in 11.9% of normal 
children. This study demonstrates how 
over 25% of normally growing prepu- 
bertal children may have low spontane- 
ous overnight GH levels. 

It may be concluded that no one test- 
ing procedure for GH secretion alone, 
direct (overnight secretion, 24-hour in- 
tegrated secretion, provocative stimuli 
testing) or indirect (somatomedin ©), is 
able to identify the individual whois GH 
deficient. Only when the testing proce- 
dures are combined with a growth rate 
that is less than the minimal normal 
growth rate per year can the individual 
who is GH deficient be identified. Addi- 
tionally, it should be noted that a satis- 
factory assessment of a child’s growth 


cannot be made over a period of less 


than 1 year. 
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Criteria for Recognition of the Growth-Inefficient Child Who 
May Respond to Treatment With Growth Hormone 


Giuseppe Saggese, MD, Graziano Cesaretti, MD 


è In this study three groups of short 
children composed of 104 subjects (61 
boys, 43 girls) were evaluated for sponta- 
neous secretion of growth hormone (GH). 
Group 1 consisted of 10 subjects (6 boys, 
4 girls) with “classic” GH deficiency. 
Group 2 consisted of 31 subjects (17 boys, 
14 giris) with “nonclassic” GH deficiency. 
Group 3 consisted of 63 subjects (38 boys, 
25 girls) with short normal stature. Blood 
samples were drawn every 20 minutes 
over 24 hours, and the mean GH concen- 
tration, nocturnal GH concentration, diur- 
nal GH concentration, pulse amplitude, 
and number of pulses with a GH peak 
above 5 pg/L. were determined. The values 
for mean helght, height velocity, bone age 
to chronological age ratio, somatomedin 
C concentration, GH concentration, noc- 
turnal GH concentration, diurnal GH con- 
centration, pulse amplitude, and number 
of pulses with a GH peak over 5 pg/L were 
significantly greater in group 3 than In 
group 2, and these same values, except 
for the mean diurnal GH concentration, 
were greater In group 2 than in group 1. 
The mean GH concentration correlated 
with the mean nocturnal GH concentra- 
tion. Subjects in groups 1 and 2 were 
treated with GH for 1.23+0.53 years 
(mean + SD). All the group 1 subjects and 
27 (87%) of the group 2 subjects re- 
sponded with an increase in height veloci- 
ty greater than 2 SDs per year of therapy. 
In conclusion, 87% of subjects with a nor- 
mal GH response to provocative stimull 
testing who had a mean height velocity of 
less than 4 cm/y, mean height lower than 
the third percentile, mean bone age to 
chronological age ratio of less than 0.8, 
and mean GH concentration jess than 3 
pg/L responded to GH therapy. 

(AJDC. 1989;143:1287-1293) 


ntil recently, treatment of short 
children with growth hormone (GH) 
has been limited to subjects with an im- 


See also pp 1269, 1282, and.1284. 


paired height velocity (HV) and un- 
equivocal GH deficiency demonstrated 
by blunted responses on at least two 
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provocative stimuli tests (“classic” GH 
deficiency).’ 

The availability of virtually unlimited 
supplies of biosynthetic GH offers the 
physician new therapeutic perspec- 
tives.” Indeed, in the last few years, 
many short children who did not fulfill 
the rigid criteria of GH deficiency have 
been treated with GH, and in many but 
not all instances an increased HV has 
been obtained.” E 

Growth hormone is a potent agent 
with a variety of important metabolic 
actions,’ and some adverse effects may 
occur during GH administration, espe- 
cially in children without GH deficien- 
cy.”***" Because ethical and economical 
issues also have to be taken into ac- 
eount, the problem of how to select 
short children for GH treatment is still 
unresolved.” Moreover, a short-term 
increase in HV does not necessarily re- 
sult in an improvement in long-term 
growth, with an increased adult 
height.*°”* When the expectation of a 
taller height is not reached, children and 
parents may become psychologically 
discouraged. Therefore, a detailed in- 


vestigation of short children who are 


potentially able to respond to GH thera- 
py with improved linear growth is 
advocated. 

Recent studies have dealt with the 
usefulness of the evaluation of sponta- 
neous GH secretion as a very sensitive 
approach in diagnosis for short chil- 
dren.”” Nevertheless, in the opinion of 


some, this procedure has less diagnostic 


accuracy than conventional provocative 
GH testing.* 

In the present study we evaluate 
whether short children with subnormal 
spontaneous GH secretion may benefit 
from GH therapy and whether there is a 


relationship between the 24-hour mean 


GH concentration and other hormonal 
measurements or auxologic features. 


PATIENTS AND METHODS 
Patients 


One hundred four (61 boys, 48 girls) 
growth-retarded but otherwise healthy chil- 
dren with normal birth weight and length 
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were selected for the study; their chronologi- 
cal age (CA) at the time of evaluation was 
8.89 + 1.68 years (mean + SD). 

Height (mean of three measurements using 
a wall-mounted stadiometer), weight, and HV 
(evaluated during the year before the exami- 
nation) were evaluated. Bone age (BA) and 
predicted adult height were determined ac- 
cording to the method of Tanner et al.” To 
allow a comparison between different ages and 
between sexes, height and HV were ex- 
pressed as SD scores: (2—ZVSD, where «x is 
the observed value, # is the mean value of 
height and HV for CA and BA, respectively, 
and SD is the standard deviation for CA and 
BA, respectively, using the standards of Tan- 
ner et al.” Height age (HA) was also evaluat- 
ed according to the methods of Tanner et al.” 

Auxologic features were considered 
“pathologic” if HV was more than 1.5 SDs 
below normal and the BA/CA ratio was lower 
than 0.8; auxologic features were considered 
“nonpathologic” if HV was less than 1.5 SDs 
below normal and the BA/CA ratio was 
greater than 0.8. 

The height of all subjects was more than 
1.8 SDs below normal (2.35 + 0.39 SDs below 
normal). Weight results were within 1 SD of 
the mean for height age.” The children were 
selected to examine mainly subjects with 
pathologic auxologic features; therefore, 84 
children with pathologic auxologic features 
(HV: 3.86 + 0.65 em/y, 2.36 + 0.64 SDs below 
normal; BA/CA ratio: 0.72 + 0.06) and 20 chil- 
dren with nonpathologic auxologic features 
(HV: 4.65 + 0.45 em/y, 1.82 + 0.44 SDs below 
normal; BA/CA ratio: 0.94 +0.05) were en- 
rolled in the study. Psychosocial deprivation 
syndrome and other endocrine or nonendo- 
crine systemic diseases were ruled out. Re- 
sults of the karyotype examination, carried 
out in all girls, were normal. At the time of 
the 24-hour study, pubertal staging ranged 
from prepubertal to stage II, according to 
the criteria of Tanner. * 

The study was approved by the Ethical 
Committee of the Medical Faculty, Universi- 
ty of Pisa, Italy. Informed consent for the 
study was obtained from parents and any 
child over 12 years old. ` 

All children underwent two pharmacologie 
stimuli tests, levodopa administration (500 
mg per 1.73 m^) and the insulin tolerance test 
(0.1 U of regular insulin per kilogram intra- 
venously). Blood samples were drawn for GH 
measurement every 20 minutes for 2 hours 
during both tests. During the insulin toler- 
ance test, adequate hypoglycemia, ie, blood 
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glucose levels less than half the basal level 
and/or lower than 2.2 mmol/L, was achieved 
in all children. 

Serum somatomedin C/insulinlike growth 
factor I was evaluated four times at 8 Am at 
monthly intervals and expressed as a mean 
value. 


24-Hour GH Evaluation 


The children were admitted on the day 
before the spontaneous GH evaluation, 
which consisted of drawing 1 mL of blood 
through an indwelling intravenous catheter 
(placed in a forearm vein 1 hour before begin- 
ning the study) every 20 minutes over 24 
hours (from 8 AM to 8 AM of the following 
day). Subjects were fed at 7 Am, 12 PM, 4 PM, 
and 8 PM and were encouraged to continue 
their normal activities, such as walking, 
playing, or reading. 

All 73 samples were measured for each 
child, and the following secretory measure- 
ments were evaluated: (1) 24-hour mean GH 
concentration, the arithmetic mean of all 73 
values; (2) nocturnal 12-hour mean GH con- 
centration, the arithmetic mean of 37 sam- 
ples from 8 pm to 8 AM of the following day; (3) 
diurnal 12-hour mean GH concentration, the 
arithmetic mean of 37 samples from 8 AM to 8 
PM; (4) number of pulses with a GH peak 
greater than 5 ug/L; and (5) mean pulse am- 
plitude, the arithmetic mean of all GH peaks 
greater than 1.5 pg/L. 


GH Therapy 


No child had received previous hormonal 
treatment. i 

Subjects with a mean GH concentration 
lower than 3 pg/L were treated with GH, 12 
I[U/m* per week, divided into three subcuta- 
‘neous injections. During GH therapy, 
height, weight, HV, and BA were evaluated 
every 6 months, while the following values 
were determined every 3 months: glycemia, 
transaminases, cholesterol, triglycerides, 
white blood cell counts, thyroxine, and thy- 


rotropin. The change of auxologic features 
during GH therapy have been expressed as 
the change in the SD score for height, the 
change in HA, the ratio of the change in HA 
to change in CA (AHA/ACA), the change in 
the SD score for HV, the ratio of the change 
in HA to the change in BA (AHA/ABA), and 
the change in predicted adult height; some of 
these have also been expressed as the change 
per year to allow a comparison between dif- 
ferent periods of GH therapy. 


Hormonal Assays- 


All 73 samples of the 24-hour evaluation for 
every child were measured in duplicate for 
GH in one assay by a two-site immunoradio- 
metric assay using two different antibodies 
in excess (Pharmacia Diagnostics AB, Upp- 
sala, Sweden). The withm-assay and total- 
assay coefficients of variation for GH values 
were 2.5% to 5.1% and 3.5% to 5.6%, respec- 
tively. Cross-reactivity was less than 1% for 
human placental lactogen and prolactin. The 
sensitivizy of the GH assay was 0.2 ug/L; 
values below 0.25 pg/L were considered to be 
0.25 pg/L, 

Somatomedin C levels were Jted 


by a radioimmunoassay kit (Diagnostic Sys- 
tems Laboratcries Inc, Webster, Tex). The 
sensitivity was 8 IU/L, while the cross-reac- 
tivity was 3% for insulinlike growth factor IT. 
The intra-assey and the interassay coeffi- 
cients of variation were 2.7% to 9.2% and 7% 
to 10%, respecsively. 


Statistical Analysis 


The statistical methods used to analyze the 
hormonal data and auxologic features were 


‘Student’ t tes: for paired and unpaired sub- 


jects and linea> regression analysis. 
RESULTS 


The subjects were subdivided into 
three groups according to their. GH re- 
sponses to provocative stimuli testing 
(Table 1) and their mean GH concentra- 
tion. Group 1 consisted of 10 subjects (6 
boys, 4 girls) who had a diagnosis of 
classic GH deficiency on the grounds of 
two provocat: ve stimuli test results that 
included a peak GH concentration lower 
than 10 ug/L and pathologic auxologic 
features; the mean GH concentration 


_ Table 1.—Hormonal Data of Examined Crildren* 


Growth Hormone, g/L 


insulin 


No. of 
` Patients 


Group 
Mean+SD 
Range 
Mean+SD 
Range 
Mean+SD 


Range 





Tolerance 
Test 


3.32% 1.4 
0.5-5.7 
14.0 £7.8 
2.3-30.8 
15.8 +6.33 
4.2-27.1 


Somatomedin 
C, IU/L 


2702+100 
120-410 
460 + 160 
210-750 
900 + 380 
250-2330 


Levedopa 
Administration 


3.C+1.9 
0.2-6.5 
13.E+6.6 
2.5-25.4 
13.E€+7.0 
2.0-25.9 


*For group 1 vs group 2, P<.001 for the insulin tolerance test and levodopa administration, P<.002 for 
somatomedin C; group 1 vs group 3, P<.001 for the insulin tolerance ‘est, levodopa administration, and 
somatomedin C; and group 2 vs group 3, P was not significant for the imsulin tolerance test and levodopa 
administration and P<.001 for somatomedin C. For the insulin tolerance test vs fevedopa administration, 


P was not aa in all the groups. 


Table 2.—Spontaneous Growth Hormone Study of Examined Children*. 


No. of 


Group Patients 


Mean+SD 


Range 
Mean + SD 
Range 
Mear + SD 
Range 


Growth Hormone Concentration, ug/L 


Diurnal 
1.38 +0.61 
0.30-1.99 
1.62 +0.56 
0.94-2.70 
3.87 +1.42 
0.68-8.56 


Nocturnal 
1.94 +0.65 
0.92-2.16 
2.65 +0.75 
1.12-4.16 
5.92 + 1.88 

3.16-11.02 


Mean 
1.66+0,62 
0.61-2.04 
2.14+0.46 
1.08-2.87 
4.89 + 1.54 
3.07-9.£7 





No. cf 
Pulses V ith a Mean Pulse 
Growth Harmone Amplitude, 
Peak >5 pg/L. ug/L 


0.30+C48 3.57+1.24 
0-1 1.79-5.04 

2.13+C88 5.41 +1.72 
1-4 2.16-9.64 

5.24 + 163 10.82 +2.76 
1-8 5.92-14.46 


*For group 1 vs group 2, P<,02 for mean growth hormone concentration and mean nocturnal growth hormone concentraticn, P was not significant for mean 
diurnal growth hormone concentration, P<.001 for number of pulses with a growth hormone peak greater than 1.5 pg/L, and P<.005 for mean pulse amplitude; 
group 1 vs group 3, P<.001 for all measurements; end group 2 vs group 3, P<.001 for all measurements. For mean growth hormone concentration vs mean 
nocturnal! growth hormone concentration, P was not significant for group 1, P<.005 for group 2, and P<.001 for group 3. For mean growth hormone concentration 
vs mean diurnal growth hormone concentration, P was not significant for group 1 and P<.001 for groups 2 and 3. For mean noctusnal growth hormone concentration 
vs mean diurnal growth hormone concentration, P was no significant for group 1 and P<.001 for groups 2 and 3. 
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was lower than 3 pg/L. Group 2 con- 
sisted of 31 subjects (17 boys, 14 girls) 
with a diagnosis of nonclassie GH defi- 
ciency; they had a normal response 
(peak GH concentration >10 g/L) to 
levodopa administration and/or an insu- 
lin tolerance test (13 subjects responded 
to both tests; 18 responded to one test) 


Mean GH Concentration, pg/L 


e os ve dee 


Groupi Group2 Group3 


Twenty-four-hour mean growth hormone 
(GH) concentrations in the 104 examined 
short children. Group 1 (n = 10) includes chil- 
dren with classic GH deficiency; group 2 
{(n=31), children with nonclassic GH defi- 
ciency (peak GH concentration >10 pg/L in 
response to one or two provocative tests and 
mean GH concentration <3 pg/L); and group 
3 (n=63), children with short normal stature 
(peak GH concentration >10 pg/L in re- 
sponse to one or two provocative tests and 
mean GH concentration >3 pg/L). Solid circle 
indicates short children with a bone age to 
chronological age ratio lower than 0.8 and a 
height velocity more than 1.5 SDs below nor- 
mal; open circle, short children with a bone 
age to chronological age ratio greater than 
0.8 and a height velocity less than 1.5 SDs 
below normal. 





and a mean GH concentration lower 
than 3 pg/L. Group 3 consisted of 63 
subjects (88 boys, 25 girls) with a diag- 
nosis of short normal stature; they had a 
normal response (peak GH concentra- 
tion >10 ug/L) to levodopa administra- 
tion and/or an insulin tolerance test (26 
subjects responded to both tests; 37 re- 
sponded to one test) and a mean GH 
concentration greater than 3 g/L. 

All the subjects in groups 1 and 2 
were prepubertal. Somatomedin C val- 
ues and peak GH concentrations in re- 
sponse to insulin tolerance tests and le- 
vodopa administration in group 1 were 
significantly lower than those in groups 
2 and 3 (.001<P<.02). The only differ- 
ence between groups 2 and 3 was in- 
creased somatomedin C levels in group 
3 (P<.001). . 

Results of the spontaneous GH secre- 


. tion study (mean GH concentration, 


mean nocturnal GH concentration, 
mean diurnal GH concentration, num- 
ber of pulses with a peak GH concentra- 
tion over 5 pg/L, and mean pulse ampli- 
tude) of the examined children are 
reported in Table 2. The individual val- 
ues for mean GH concentration are 
shown in the Figure. In all children, the 
mean diurnal GH concentration was 
lower than the mean nocturnal GH con- 
centration. All GH measurements in 
group 2 except mean diurnal GH con- 
centration were significantly greater 
(.001<P<.02) than those in group 1, 
whereas all GH values in group 3 were 
significantly greater (P<.001) than 
those in group 2, so that GH measure- 
ments in group 2 were intermediate 
compared with those in groups 1 and 3. 
Furthermore, in groups 2 and 3 but 
not in group 1, the mean GH concentra- 
tion was significantly lower than the 
mean nocturnal GH concentration 


(.001<P<.005) and significantly great- 
er than the mean diurnal GH concentra- 
tion (P<.001), and, obviously, the mean 
nocturnal GH concentration was signifi- 
cantly greater than the mean diurnal 
GH concentration (P<.001). 

A comparison of auxologie features 
among the three-groups is given in Ta- 
ble 3. In addition te the patients with 
classic GH deficiency (group 1), all the 
subjects with nonclassic GH deficiency 
(group 2) had pathologie auxologic fea- 
tures, while all 20 subjects with non- 
pathologic auxologic features together 
with the remaining 48 subjects with 
pathologic auxologic features (short 
normal children, group 3) had a mean 
GH concentration greater than 3 pg/L. 
Values in group 2 were significantly 
greater (P<.001 for SD score for 
height, P<.002 for BA/CA ratio, 
P= .002 for SD score for HV) than in 
group 1 and significantly lower (P<.001 
for SD scores for height and HV and for 
BA/CA ratio) than in group 3. Obvious- 
ly, values in group 3 were significantly 
greater (P<.001 for SD scores for 
height and HV and for BA/CA ratio) 
than in group 1. 

The correlations between mean GH 
concentration and other GH measure- 
ments, somatomedin C concentration, 
and auxologic features were as follows: 
mean nocturnal GH concentration: 
r= 979, P<.001 (linear regression 
equation: y= 1.19%+0.09); mean diur- 
nal GH concentratien: r=.951, P<.001 
(y=0.78¢-0.01); somatomedin C 
concentration: r= .794, P<.001 
(y =0.22æ 0.16); mean pulse ampli- 
tude, r=.832, P<.001; number of 
pulses with a GH peak greater than 5 
ug/L, r=.6387, P<.001; SD score for 
HV: r=,.499, P<.001; SD score for 
height: r=.414, P<.001; BA/CA ratio: 


Table 3.—-Comparison of Auxologic Features Among Examined Children* 


No. of 
Group Patients 


Mean t SD 


Range 
Mean + SD 
Range 
Mean + SD 
Range 


CA, y 
7.752 1.49 
5.61-9.67 
8.76 + 1.43 
86.75-11.83 
989.16+1.73 
§.83-13.25 


Height 


rca FF? 
cm SD Score 


106.0+7.5 — 3.22 + 0.28 
95.1-117.1 —3.55-— 2.92 

115.3+7.7 —2.44+0.33 
105.4-131.1 ~ 3.03-— 1.87 

118.8288 —2.17+0.18 
101.5-139.0 —2.71-— 1.97 


BA, y 


3.98-5.98 


3.67-8.40 





4.97 +0.93 


686.23+1.15 


7.42 + 1.65 
4.11-10.33 


Height Velocity 
BA/CA 
Ratio 


0.63 + 0.06 
0.59-0.71 
0.71 +0.06 
0.54-0.79 
0.81+0.10 
0.68-1.03 


SD Score 
-3.26 +0.45 
—3.96--—2.83 
—2,56+0.60 
—4.11-— 1.86 
— 1.79 +0.52 
—3.08-— 0.71 


cm/y 
3.03 + 0.71 
1.8-3.8 
3.73+0.65 
2.2-5.1 
4.27+0.46 
3.4-5.2 


*CA indicates chronological age; BA, bone age. For group 1 vs group 2, P was not significant for CA, P<.001 for SD score for height, P<.002 for BA/CA ratio, 
and P= .002 for SD score for height velocity; group 1 vs group 3, P<.02 for CA and P<.001 for SD score for height, BA/CA ratio, and SD score for height velocity; 
and group 2 vs group 3, P was not significant for CA and P<.001 for SD score for height, BA/CA ratio, and SD score for height velocity. 
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r= .297, P<.02; peak GH concentration 
during insulin tolerance test: r=.290, 
P<.05; and peak GH concentration af- 


ter levodopa administration: r= .232, P, 


not significant. 

By analysis of the regression equa- 
tions for the mean GH concentration (x) 
compared with the mean nocturnal GH 
concentration (y) and the mean diurnal 
GH concentration (y), the values that 
corresponded to a mean GH concentra- 
tion of 3 ug/L were 3.66 ug/L for mean 
nocturnal GH concentration and 2.38 
_ pg/L for. mean diurnal GH concentra- 
tion. If we use these values as cutoff 
points to separate subjects with a “nor- 
mal” mean GH concentration from those 
with a “low” mean GH concentration, 
the specificity and sensitivity“ of the 
nocturnal and diurnal evaluations were 
as follows: The mean nocturnal GH con- 
centration was normal in 61 of 63 sub- 
jects who had a mean GH concentration 
greater than 3 pg/L (specificity, 97%) 
and pathologic in 38 of 41 subjects with a 
mean GH concentration lower than 3 
ug/L (sensitivity, 93%). The mean diur- 
nal GH concentration was normal in 56 
of 63 subjects with a mean GH concen- 
tration greater than 3 pg/L (specificity, 
89%) and pathologic in 36 of 41 subjects 
with a mean GH concentration lower 
than 3 pg/L (sensitivity, 88%). 

On the basis of the regression equa- 
tion for the mean GH concentration and 
the somatomedin C concentration, the 
somatomedin C value that corre- 
sponded to a mean GH _ concentration 
value of 8 ug/L was 500 IU/L. The soma- 
tomedin C concentration was below 500 
TU/L in all children in group 1 (100%), in 
19 (61%) of 31 children in group 2, and in 
12 (19%) of 63 children in group 8 (only 1 
child among those with nonpathologic 
auxologic features had a somatomedin C 
concentration below 500 IU/L). The so- 
matomedin C concentration was also 
highly correlated (P<.001) with the SD 
score for HV (r=.583), the SD score for 
height (r=.540), the BA/CA ratio 
(r=.447), and the CA (r=.344). The 
SD score for HV was also correlated 
with the mean pulse amplitude (r= .604, 
P<.001) and the number of pulses with 
a GH peak greater than 5 ug/L (r= .526, 
P<,001). 

The effects of GH therapy on the 41 
treated subjects are shown in Table 4. 
At the time of this report, 8 subjects had 
been receiving therapy for 24 months, 
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No. of Therapy 
Group Patients Period, y 
1 10 


_ Range 5-2.0 
2 31 


Range 5-2.0 ` 


Table 4.—Comparison of Auxologic Features 
Height After Growth Hormone Therapy | 


SD Score ASD Score ASD Score/y 


Mean+SD 1.25+0.54 116.3+10.0 -2.46+0.37 +0.77+0.27 +0.66+6.19 
99.7-130.3 
Mean+SD 1.23+0.53 124.8+6.8 


—2.91-~1.84 0.42-+1.10 0.42-1.00 
= 1.84+0.32 +4+0.60+0.33 +0.49+0.21 


109.1-137.5 . -2.26--1.50 +0.13-+1.24 +4+0.21-1.24 


*HA indicates height age; CA, chronological age; and BA, bone age. P<.001 for both groups for SD 
score for height after growth hormone treatment compared with before growth hormone treatment and for 
SD score for height velocity during growth hormone treatment compared with before growth hormone 


12 subjects for 18 months, 12 subjects 
for 12 months, and 9 subjects for 6 
months (mean+SD treatment period, 
1.28 + 0.53 years). No subject had onset 
of pubertal development during treat- 
ment. There was no statistical correla- 
tion between the mean GH concentra- 


tion and the SD score for HV during 


therapy. The SD scores for both height 
and HV were significantly higher 
(P<.001) during the treatment period 
than before treatment in both groups 1 
and 2. | 

Subjects in group 1 had significantly 
greater values in the SD score for height 
(P<.001), in the change in the SD score 
for height (P<.05), in the HV (centime- 
ters per year, P<.05), and in the change 
in the SD score for HV (P<.05) com- 
pared with group 2. The weight of all 
subjects remained within 1 SD of the 
mean for HA. — 

' If the individual auxologie effects are 
adjusted to the different length of thera- 
py, our data indicate that all 10 children 
in group 1 and 26 of the 31 children in 
group 2 had an increase in height great- 
er than 0.3 SDs per year and that all 10 
children in group 1 and 27 of 31 children 
in group 2 had an increase in HV greater 
than 2 SDs per year. Therefore, all chil- 
dren with classic GH deficiency and 27 
children (87%) with nonelassic GH defi- 
ciency had a satisfactory response to 
GH therapy. 

The predicted adult height was signif- 
icantly higher (P<.001) after the treat- 
ment than before: 158.5+5.0 cm vs 
152.8+ 3.4 cm in group 1 and 163.1+4.7 


‘em vs 157.8+4.0 em in group 2, with a 


gain of 5.59 + 2.94 em (4.55 + 1.18 cm per 
year of therapy) in group 1 and 
5.24 +2.69 em (4.53 + 1.89 em per year 
of therapy) in group 2 (P, not significant 
between the two groups). During the 
period of treatment, the AHA/ABA ra- 


tio was 1.28+0.25 in group 1 and 
1.39+0.24 in group 2 (P, not significant 
between the two groups). The only chil- 
dren (in group 2) with a AHA/ABA ratio 
lower than 1 (0.90 during 18 months of. 
therapy) showed an improvement in 

predicted height of 3.30 cm. Only two 

children (both in group 2) had an im- 
provement in predicted adult height of 
less than 2 em per year of therapy: 1.84 

and 1.68 em/y. | 

` During GH therapy, blood glucose, 

transaminase, cholesterol, triglyceride, 

thyroxine, and thyrotropin values re- 

mained within the normal range in all 

children. 


COMMENT 
Until recently, the limited supplies of 


 pituitary-derived GH have dictated the 


criteria regulating the administration of 
the hormone, so that only short children 
who fulfilled the rigid criteria of classic 
GH deficiency have been treated. Now 
we are entering an era in which virtually 
unlimited supplies of GH are offered to 
the physician. The logical consequences 
will be both better management of GH- 
deficient children and an attempt to pro- 
mote growth in short children who did 
not fulfill the above-mentioned criteria. 
Indeed; some recent studies have clear- 
ly demonstrated a good response in HV 
when short, non—GH-deficient children 
were given GH. “=S 

Which short children should receive 
GH must also be considered from the 
ethical and economic points of view. The 
long-term side effects of GH are not 
known, nor do we know if a short-term 
increase in growth is a good indicator of 
a long-term result. These arguments 
strongly support a careful selection of 
short children who, though they do not 
have a GH deficiency by classic criteria, 
are growing slowly because of possible 
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Before and After Growth Hormone Therapy* : 


Height Velocity During Growth Hormone Therapy 


AHA,y  AHA/ACA BA, y cm/y 
1.67+0.71 1.34+0.16 6.36+1.45 8.5+0.9 
6.62-2.56 1.16-1.59 4.54-8.39 7.5-10.2 


1.63+0.69 1.33+0.17 7.46+1.13 7.7+0.9 
0.54-2.96 1.00-1.76 3.97-9.77 5.8-9.6 


SD Score 
| +2.29+0.95 
-+0.99-+ 3.62 
+2.15+1.16 
~ 0,36- + 4.31 


ASD Score 

+5.56+0.70 
+4.78-+6.93 

+4.72+1.16 
+ 2.48-+ 7.28 


ASD Score/y 
+5.56+3.14 
+2.45-+ 11.64 
+4.91+2.89 

+ 1.56-+ 13.18 


treatment. For group 1 vs group 2, P<.001 for SD score for height; P was not significant for ASD score for 
height, AHA, AHA/ACA, SD score for height velocity, and ASD score for height velocity per year; and 
P<.05 for ASD score for height per year, height velocity, and ASD score for height velocity. 


decreased GH secretion. 

Even if our results do not address the 
question whether short children with 
normal, spontaneous GH secretion 
(mean GH concentration higher than 
the conventional cutoff of 3 pg/L) re- 
spond to GH therapy, we have demon- 
strated that the selection of short chil- 
dren based on auxologic features and on 
the evaluation of spontaneous GH se- 
cretion is a reliable method of finding 
short children who may benefit from GH 
therapy. Furthermore, this approach is 
able to select, among the short children 
who probably would respond to a trial 
with GH, only those presenting a ratio- 
nale for GH therapy, ie, a reduced GH 
secretion and pathologic auxologic 
features. 

Our study has demonstrated that re- 
duced spontaneous 24-hour GH secre- 
tion may be detected, in addition to all 
children with classic GH deficiency 
{group 1), in short children with patho- 
logic auxologic features, in spite of their 
normal responses to pharmacologic 
stimuli (group 2, nonclassie GH defi- 
ciency). This condition probably in- 
cludes the so-called GH neurosecretory 
dysfunction,” even if, as suggested by 
Chalew et al,” this term does not seem 
to be suitable, because a specific physio- 
pathologic dysregulation in GH secre- 
tion has not been demonstrated yet. The 
normal responses to pharmacologic 
stimuli in these children might be ex- 
plained by a subtle abnormality in regu- 
lation of GH secretion that may impair 
only spontaneous GH secretion without 
altering the responses to conventional 
provocative testing. 

In our children with nonclassie GH 
deficiency, all spontaneous GH mea- 
surements were significantly lower 
than those of subjects with a mean GH 
concentration greater than 3 pg/L 
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(group 8, short normal children), and all 
GH values except for mean diurnal GH 
concentration were significantly higher 
than those of children with classic GH 
deficiency. Similarly, Costin and Kauff- 
man” and Shulman and Bercu” have 
demonstrated intermediate values of 
spontaneous GH measurements in chil- 
dren with GH neurosecretory dys- 
function. 

In our study the correlation between 
mean GH concentration and peak GH 
concentration after provocative testing 
was absent for levodopa administration 
and, as shown by Zadik et al” and Je- 


- suran et al,” modest for insulin toler- 


ance testing. Among the 41 children 
with a low mean GH concentration, only 
the 10 with classic GH deficiency (group 
1) had low peaks after both pharmaco- 
logic stimuli, while the other 31 children 
with a mean GH concentration lower 
than 3 ug/L had either one or two nor- 
mal GH peaks. Therefore, children with 
a low spontaneous GH secretion are 
more numerous than those who may be 
identified by low responses to provoca- 
tive testing; Zadik et al” showed that 
45% of short children with normal GH 
peaks in response to pharmacologic 
stimuli had a spontaneous GH concen- 
tration within the range of GH 
deficiency. | 

On the other hand, Rose et al” have 
recently shown that evaluation of spon- 
taneous GH secretion has less diagnos- 


tic accuracy than provocative testing- 


because only 57% of the children given a 
diagnosis of classic GH deficiency on the 
basis of pharmacologic stimuli had ab- 
normal responses to the 24-hour sponta- 
neous GH examination. Some of their 
patients with GH deficiency were grow- 
ing at 10 em/y or had a height increase of 
1.5 SDs; moreover, some of Rose and 
colleagues’ idiopathic short children had 
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a very subnormal HV and low somato- 
medin C values. Nevertheless, falsely 
low GH responses to provocative test- 
ing may occur in normal children and, on 
the contrary, normal GH values may 
occur after stimuli in subjects with non- 
classic GH deficiency (low spontaneous 
GH secretion regardless of normal re- 
sponses to stimuli), some of whom may 
have mean GH concentrations overlap- 
ping those of children with classic GH 
deficiency. 

In our study, mean GH concentration 
correlated with pretreatment SD score 
for HV (P<.001), SD score for height 
(P<.001), and BA/CA ratio (P<.02). 
Similarly, Albertsson-Wikland and 
Rosberg” demonstrated a high correla- 
tion between GH secretion and SD score 
for height, whereas Brook et al,** plot- 


‘ting the SD score for HV against the log 


of the sum of the GH pulse amplitudes, 
obtained a linear regression. Also, our 
correlation values of SD score for HV 
were slightly higher for both the mean 
pulse amplitude (r= .604) and the num- 
ber of pulses with a GH peak greater 
than 5 pg/L (r= .527) than for the mean 
GH concentration (r= .492). On the oth- 
er hand, Costin and Kaufman,” Spiliotis 
et al,” and Adlar et al? did not find any 
correlation between mean GH concen- 
tration and growth rate or BA. 

The correlation between GH secre- 
tion and growth has led to the sugges- 
tion of treating short children only on 
the basis of auxologic features regard- 
less of hormonal measurements.*” 
However, in our study we have shown 
that auxologic features alone are not 
reliable enough to select short children 
with subnormal mean GH concentra- 
tions. Even if children with a mean GH 
concentration lower than 3 ug/L (group 
2) had, as a group, auxologic features 
that were statistically different from 
those of children with a mean GH con- 
centration greater than 8 pg/L (group 3; 
P<.001 for SD score for height, BA/CA 
ratio, and SD score for HV), and even if 


_ the mean GH concentration correlated 


with the BA/CA ratio, height, and HV, 
there was an overlap in auxologic fea- 
tures between the two groups. Indeed, 
48 children in group 8 had a mean GH 
concentration greater than 3 pg/L in 
spite of their pathologie auxologic fea- 
tures (BA/CA ratio <0.8 and SD score 
for HV more than 1.5 SDs below nor- 
mal). In any case, a low mean GH con- 
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centration was not found in any of the 20 
short children with nonpathologic auxo- 
logic features (short familial stature?). 

Short children with a low mean GH 
concentration (groups 1 and 2) who re- 
mained prepubertal throughout the 
treatment had a good clinical outcome 
after 6 to 24 months of GH therapy, with 
an increased linear growth velocity in 
comparison with the pretreatment val- 
ve (P<.001 for height and HV; 
AHA/ACA ratio >1) and a better sta- 
tural prognosis, demonstrated both by a 
AHA/ABA ratio greater than 1 and by a 
higher predicted adult height after the 
treatment (P<.001). We found no cor- 
relation between mean GH concentra- 
tion and HV during treatment; Costin 
and Kaufman” and Chalew et al” also 
did not find this correlation. Alberts- 
son-Wikland”® showed an inverse rela- 
tionship between response to GH thera- 
py and endogenous GH secretion, and 
Hindmarsh et al” demonstrated a in- 
verse curvilinear relationship between 
the pretreatment sum of GH pulse am- 
plitude and the SD score for HV during 
GH therapy. 


There was no significant difference in ` 


the change in the SD score for height, 
AHA, AHA/ACA, the SD score for HV, 
the change in the SD score for HV per 
year of therapy, or in the gain of predict- 
ed adult height after the therapy be- 
tween subjects with classic GH deficien- 
cy (group 1) and nonclassic GH 
deficiency (group 2). 

Recently, the procollagen III level 
has been demonstrated to increase par- 
allel to growth during GH therapy.” If 
this is confirmed, the study of procolla- 
gen ITI may provide additional means to 
predict response to GH therapy.” 

Our study has also demonstrated that 
several hormonal and auxologic mea- 
surements correlated differently with 
the mean GH concentration. The high- 
est correlations were found with spon- 
taneous GH secretion measurements 
(mean nocturnal GH concentration, 
mean diurnal GH concentration, mean 
pulse amplitude, and number of pulses 
with a GH peak greater than 5 pg/L) 
and with somatomedin C levels. 

The mean nocturnal GH concentra- 
tion was higher than the mean diurnal 
GH concentration in the 104 examined 
subjects both considered as a group 
(P<.001) and in the individual cases. 
Also, in other studies the nocturnal GH 
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secreticn was higher than the diurnal 
GH secretion, by evaluation both of the 
mean GH concentration during 12 or 6 
hours and of the only GH peak.*77""* 
Since a high correlation has been dem- 
onstrated between 24-hour and 12-hour 
spontaneous GH secretion measure- 
ments, an interesting issue in the clini- 
cal setting is the chance to use the mean 
nocturnal or diurnal GH concentration 
as a reliable substitute for the mean GH 
concentration, halving the duration of 
the examination. Both Radke et al” and 
Richards et al” have shown a significant 
correlation between mean GH concen- 
tration and shorter periods of time. Di- 
urnal GH secretion has not been consid- 
ered to be as reliable as nocturnal GH 
secretion in the assessment of spontane- 
ous hormonal secretion, because, as we 
have shown, diurnal GH secretion is 
lower than nocturnal GH secretion.“** 
To confirm the higher reliability of the 
mean nocturnal GH concentration, we 
compared the mean GH concentration 
with both the mean nocturnal and diur- 
nal GH concentration, evaluating the 
sensitivity and specificity over a 12- 
hour period on the basis of the cutoff 
values (3.66 ug/L for nocturnal and 2.33 
ug/L for diurnal GH concentration) cal- 
culated by the correlation equations 
that correspond to the conventional val- 
ue of 3 ug/L for the mean GH concentra- 
tion. Our data have demonstrated that 
both the specificity and sensitivity of 
mean nocturnal GH concentration were 
higher than those of mean diurnal GH 
concentration. In any ease, it is evident, 
as Bercu et al” have pointed out, that 
the shorter the period of GH evaluation 
(12 or even 6 hours vs 24 hours), the less 
sensitive the result, due to the presence 
of a considerable overlap in GH levels 
between subjects with levels higher or 
lower than the cutoff value. 

We found a correlation between mean 
GH concentration and basal somatome- 
din C levels (r=.794). This finding is in 
agreement with the data of Costin and 
Kaufman” in prepubertal children, of 
Bercu et al,” and of Rose et al,” but not 
with those of Rochiccioli.” In our study, 
somatomedin C levels of subjects with 
nonclassic GH deficiency were higher 
than those of subjects with classic 
GH deficiency (P<.002) and lower 
than those of short normal children 
(P<.001). Furthermore, we also found 
a statistical difference between children 


with nonclassie GH deficiency and short 
normal children (P<.001). Neverthe- 
less, the usefulness of evaluation of so- 
matomedin C to separate short children 
with a low spontaneous secretion of GH 
from short normal children is limited, 
because, as for auxologic features, a sig- 
nificant overlap occurs, as others have 
demonstrated.” SS Tn fact, 12 (29%) 
of the 41 children with a mean GH con- 
centration lower than 3 pg/L had a so- 
matomedin C level above 500 IU/L (all 
in group 2), while in group 3, 12 (19%) of 
63 subjects had a somatomedin C velue 


' below 500 IU/L. Rochiccioli” showed 


26% false-positive and 30% false-nega- 
tive results in two similar groups. Final- 
ly, our study has shown a correlation 
between somatomedin C concentration 
and auxologic features (height, HV, 
BA/CA ratio, and CA), as Cacciari et 
al,” Costin and Kauffman,” and Rayner 
et al” demonstrated for BA, HV, and 
CA. On the other hand, Spiliotis et al” 
did not show a correlation between kas- 
al somatomedin C concentration and 
growth velocity. 

In summary, our study has demon- 
strated that short children with a nor- 
mal GH response to provocative test- 
ing, a mean GH concentration lower 
than 3 ug/L, and pathologic auxologic 
features (nonclassic GH _ deficienzy) 
have shown a good outcome in response 
to GH therapy given for 6 to 24 months. 
Therefore, we suggest that, in addition 
to clinical criteria, 24-hour spontaneous 
GH evaluation is a useful diagnostie pro- 
cedure in identifying short children who 
may benefit from GH therapy. Furthar- 
more, 24-hour spontaneous secretior. of 
GH has been shown to be reduced in 
several but not all short children with 
pathologie auxologie features, regazd- 
less of GH responses to provocative 
stimuli. Therefore, the occurrence of 
pathologie auxologie features alone, al- 
though very important in considermg 
GH treatment, is not a sufficient criteri- 
on to justify treating a short child with 
GH. The 24-hour GH evaluation a.so 
correlated with other spontaneous GH 
measurements and somatomedin C lev- 
els, even if these data alone were not 
able to indicate which subjects had a low 
mean GH concentration. 

The selection for GH treatment of 
short children who do not fulfill the rigid 
criteria of classic GH deficiency must be 
performed only by experienced pediat- 


Growth Hormone-~Saggese & Cesarstti 


ric endocrinologists, who are the most 
qualified physicians to investigate care- 
fully such patients. In any case, further 


studies on a larger number of children 


treated for a longer period are neces- 
sary to reach definitive conclusions 
about the efficacy and safety of GH ther- 
apy in short children without classic GH 
deficiency. 
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Circumstances Surrounding the Deaths 
of Children due to Asthma 


A Case-Control Study 


Bruce D. Miller, MD, Robert C. Strunk, MD 


è Features of the courses in 12 children 
who died of an acute attack of asthma 
were compared with those in 12 children 
of comparable age and sex who had a life- 
threatening attack of asthma but survived. 
information obtained by structured inter- 
views with the families and physicians 
and from the medical records was used to 
characterize (1) the patient, family, sever- 
ity, and treatment of asthma primarily In 
the 6 months before the attack and (2) 
medical circumstances and patient char- 
acteristics present on the day of and/or 
during the acute episode. Patients In the 
study (mean age, 14.1 years) and controis 
(mean age, 13.8 years) were In early to late 
adolescence, had similar long-term medi- 
cation use histories and an overall rating 
_ of the severity of asthma. For the analysis 
of the Information concerning the 6 
months before the attacks, the study pa- 
tients had a greater frequency of respira- 


D eath due to asthma can occur sud- 


denly”’ or after a prolonged attack 
that has not been treated optimally.™ 
Since the 1960s most deaths have oc- 
‘curred outside of hospitals,*** although 
some continue to occur during hospital- 
ization for asthma.” Thorough reviews 
of cases in the United Kingdom and 
New Zealand have identified potential- 
ly avoidable factors centributing to 
deaths in a large percentage of cases, 
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tory failure requiring Intubation, a de- 
crease in steroid use in the month before 
the attack, history of family disturbance, 
abnormal reaction to separation or loss, 
and expressed hopelessness and de- 
spair. For the period more immediately 
surrounding the acute attack, study pa- 
tients more often had attacks starting dur- 
Ing sleep, but less frequently experlenced 
vomiting during the course of the attacks. 
Treatment of the attack by the parents was 
poor (primarily because of delays) in 7 of 


_ the 12 children who died, but was also a 


factor in 6 of the 12 controls. Our data 
suggest that certaln characteristics of 
asthmatic children may place them at 
greater risk for death due to their asthma. 
In addition, we postulate that there may be 
inherent differences in the mechanisms of 
the acute attacks between the children 
who died and those who survived. 
(AJDC. 1989;143:1294-1299) 


This was true both for deaths outside of 


the hospital” and in the hospital.’ Issues 


most ofzen cited were poor utilization of 
corticosteroids and bronchodilator 
drugs, poor cooperation of the patient 
with the management of the asthma, 
failure to recognize the severity of the 


- attack by patients, relatives, and physi- 


cians associated with delays in starting 
appropriate treatment, and inadequate 
responses of medical services to emer- 
gency calls." 

Circumstances surrounding the 
deaths due to asthma were first investi- 
gated by Fraser et al,” who focused on 
bronchodilator and corticosteroid ther- 
apy. Excessive inhalation of bronchodi- 
lators was thought to have contributed 
to death in 37% of the patients, primari- 
ly by delaying medical advice. In 1984, 
Johnson et al’ found four sets of cireum- 
stances in the fatal attack contributing 


to deaths: patient failure to recognize 
severity of the attack, rapid progres- 
sion in attack severity, misjudgment in 
management, and delay from many 
causes. In 1987, Rea et al” found many 
of these same factors. They also noted 
that some of those who died were unusu- 
ally fearful or anxious, and some had 
premonitions of death 1 or 2 days before 
the event. Finally, the British Thoracic 
Society” has concluded that allergy may 
play a role in the deaths of some pa- 
tients. None of the studies concerning 
the circumstances surrounding death 
due to asthma was case controlled. 

The purpose of our study was to com- 
pare the life circumstances and course of 
events in children who died of an acute 
asthma episode with those in children 
who suffered a life-threatening attack of- 
asthma but survived. 


PATIENTS AND METHODS 
Patients 


All subjects were known to have asthma as 
defined by the American Thoracic Society.” - 
Subjects were identified by physicians pri- 
marily in response to a letter sent by the 
investigators to all former fellows of both the 
Departments of Pediatrics and Internal 


` Medicine at the National Jewish Center for 


Immunology and Respiratory Medicine, 
Denver, Colo. In some cases, the investiga- 
tors were contacted spontaneously because 
of their known interest in the problem of 
asthma mortality. 

The cases of 12 children who had died dur- 
ing an acute attack of asthma were referred 
and utilized for the study. All were judged to 
have died of acute asthma by both their phy- 
sicians and the local coroner. One patient 
died during a hospitalization for increasing 
asthma, and the rest died at home before 
resuscitation could be started, during resus- 
citation at home, or en route to an hospital 


`” emergency department. Controls had sur- 
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vived a “life-threatening” episode of asthma, 
defined as asthma complicated by respira- 
tory failure, requiring either intubation and 
ventilation (8 patients) or intravenous iso- 
proterenol (4 patients), When there had been 
more than one episode of respiratory failure, 
the most recent was used as the index epi- 
sode for the study. We selected subjects who 
had had the index episode within 3 years of 
the study to assure good recall of the events 
by parents. The study and control groups 
were comparable for age and sex. 

The study design was approved by the 
Institutional Review Board at the National 
Jewish Center for Immunology and Respira- 
tory Medicine. Parents gave verbal consent 
for their participation in the study. Written 
consent was obtained to request medical re- 
cords from their physicians and the hospi- 
tal(s) involved in the treatment of the index 
asthma attack. 


Interviews of Families 
and Physicians and 
Compilation of the Data 


Variables for analysis were obtained from 
three sources: (1) review of literature on 
asthma mortality that focused on factors im- 
portant in outcome of severe asthma, at- 
tacks,°"”*"»?"* (2) two previous case-control 
studies on risk factors for asthma mortal- 
ity, ™™® and (8) the investigators’ experience 
in dealing with patients who have died or 
have had a near death experience from 
asthma. 

The data for this study were obtained by 
interviews of families and physicians who 
had cared for the children, from hospital/ 
emergency department records pertaining 
to the index episode, and from the phvsician’s 
office records for the 6 months before the 
episode. The families were each interviewed 
for 1 to 2 hours, using a semistructured inter- 
view, by one of us (B.D.M.), The information 
was checked for consistency by determining 
the answer using several different approach- 
es at varied times in the interview. In each 
case the person responsible for the care of the 
child at the time of the index episode was 
interviewed. If this person was different 
from the usual primary care giver, both indi- 
viduals were interviewed. These interviews 
were tape recorded for subsequent reference 
and further analysis. 

The physicians were contacted and inter- 
viewed, using a structured interview, by one 
of us (R.C.8.). Each physician was asked 
exactly the same set of questions. If the pri- 
mary physician had not been involved in the 
acute episode, more than one physician was 
interviewed to gain a complete database for 
the patient. Areas covered in the physician 
interview were similar to those covered in 
the interview of the parents, except that rel- 
atively more emphasis was placed on obtain- 
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ing information characterizing the patients 
asthma, the physicians care—both long- 
term and in the days preceding the episode— 
and the events and treatment during the in- 
dex episode. Hospital/emergency depart- 
ment records and records from the physi- 
cians office were examined in most cases to 
confirm information obtained during the 
physician interviews. — 

Immediately after completion of the inter- 
views, each investigator scored each of the 
variables. A composite summary was then 
developed by both investigators. The rating 
was obtained primarily from a single source 
for some of the variables (indicated below) or 
from consideration of all three sources. When 
the rating for an item was different between 
the sources, the tape of the parent interview, 


the written record of the structured physi- 
cian interview, and the medical records were 
reviewed again and a judgment was made by 
consensus of both investigators as to the 
most accurate data source. If sufficient infor- 
mation was not obtained to score an item, the 
item was removed from the analysis for the 
patient. 


Asthma, Treatment, and Capabilities 
of the Child and Family 


The variables that were analyzed are sum- 
marized in Table 1. The period 6 months 
before the episode was emphasized. Six vari- 
ables were used to assess the physiologic 
status of the patient before the index epi- 
sode. Asthma severity was assessed by par- 
ent and physician interviews and office 


Table 1.— Information Characterizing the Patient, Family and Severity and Treatment 
of the Asthma Before the Attack 


Varlable 


_.. Physiologic __. 
Severe asthma 


History of respiratory failure 
requiring ventilationt 


Decrease in steroid dosage 
>50% in month before attacxt 


Use of inhaled steroidst 


Fatigue 


Unstable asthma for more than 
3 days before final attack 


-Psychologie > 
Family dysfunctiont 
Reaction to separation or losst 
Wheezing with stresst 


Disregard of perceived asthma 
symptomstT 


Patient-parent conflictt 
Patient-physician conflictt 
Parent-physician conflictt 
Manipulative use of asthmat 
Emotional disturbancet 
Depressiont 

Life stressors 


Hopelessness/despair within 1 month 
before attack 


_ _ Quality of asthma care eo 
Poor self-caret 


Patient-parent factors adversely 
affecting care 


Physician factors adversely 
affecting care 





*P>.10 for values that were not significant (NS). 


Study Patients 


No. of Patients With 
Variable 


Control Patients 


2 
2 
5 


eN ~ O + O f OW 
NO — m O + WO © 


+These variables were analyzed with a one-tailed test (all others were analyzed with a two-tailed test). 
These 14 variables have been described previously as distinguishing between children who died of asthma 
from patients matched for age and overall severity of asthma but known to be alive. They were modified 
Slightly from the previous descriptions to emphasize observations made by the parents and physicians in 
the 6 months before the index episode (see “Patients and Methods” section). The remaining variables are 


defined in the “Patients and Methods” section. 
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records, which included presence of signifi- 
cant asthma symptoms at least once a week 
for the previous year (primarily from parent 
report), more than two hospitalizations for 
asthma in the previous year, more than four 
emergency department visits in the previous 
year (parent and physician reports and rec- 
ords), use of oral corticosteroids at least ev- 
ery other day throughout the previous year 
(primarily from office records), history of 
rapidly progressing attacks (parent and phy- 
sician reports), and episodes of loss of con- 
sciousness with asthma attacks (parent and 
physician reports). Presence of three or more 
of the six criteria defined.severe asthma. 
History of respiratory failure requiring 
ventilation was obtained primarily from the 
physician (no patient had a history of hypoxic 


seizures with acute asthma attacks). Steroid. 


reduction was defined as a decrease in oral 
steroid doses by more than 50% within the 
month before the index episode (office rec- 
ords). Administration of inhaled steroids oc- 
curred in the month before the episode (office 
records). Fatigue or exhaustion were rated 
when the parents stated that the child had 
been excessively fatigued within 2 days be- 
fore the attack. Unstable asthma for more 
than 3 days before the attack was rated by 
evidence for increased asthma symptoms in 
tne week before the attack; the information 
was gained either from the physician record 
cr parent observation of the child’s course 
(the parents frequently had been aware of 
instability but had not contacted the physi- 
cian). The precipitating factors for the asth- 
ma had not been uniformly evaluated by the 
physicians; thus, the basis for the severity of 
the asthma was not evaluated. 

Twelve variables assessed the psychologic 
status of the index and control subjects; rat- 
ings were made on the basis of historical 
report from the parent, care giver, and treat- 
ing physician. Ratings were made by one of 
us (B.D.M.) based on the following guide- 
lines. Family dysfunction was rated on the 
basis of a number of issues, such as the pres- 
ence of marital discord, lack of emotional 
support of the child by one or more parent/ 
care giver, presence of parental drug or alco- 
hol abuse, financial instability, lack of consis- 
tent support for medical treatment, and lack 
of extrafamilial psychosocial support sys- 
tems. Reaction to separation or loss was 
rated ifthe child frequently had developmen- 
tally inappropriate responses to brief separa- 
tions from a parent or caregiver (eg, prob- 
lems with going to school, staying with a 
babysitter, or enduring other brief parental 
absences), or if the child had suffered a signif- 
icant loss within the 6 months before the 
attack (eg, death of a parent or sibling, loss 
through divorce or desertion). 

Wheezing with stress was rated when the 
parents and physician considered emotional 
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stress a frequent precipitating factor for 
acute asthma episodes and reported that as a 
problem. Disregard of perceived asthma 
symptoms were scored if the patient report- 
edly took no action in response to recognized 
asthma symptoms, Examples of such behav- 
ior included not stopping exercise after clear 
wheezing had started or failing to self-medi- 
cate according to protocol when symptoms 
warranted. At least two clear instances of 
such behavior in the 6 months before the 
event noted by either parent or physician 
constituted a positive score. Patient-parent 
conflict, patient-physician conflict, and par- 
ent-physician conflict were rated as positive 
if conflict was reported and corroborated ei- 
ther by the parents and/or physician in any of 
the three categories; conflict was defined as 
an ongoing problematic relationship engen- 
dering emotional discord consisting of dis- 
agreement, frustration, and dissatisfaction. 
This conflict had to be ongoing throughout 
the 6 moriths preceding the index episode. 
Manipulative use of asthma was rated if the 
child reportedly used asthma symptoms for 
secondary gain, eg, to avoid unpleasant 
tasks, to place pressure on others to respond 
to the childs wishes, or to seek attention; 
problems reported in this domain and at least 
two specific instances of such behavior in the 
6 months preceding the index episode consti- 
tuted a pcsitive score. 

Emoticnal disturbance was rated if the 
child had been referred for psychiatric treat- 
ment within the 6-month period before the 
event, or if the child appeared to have been 
experiencing problematic functioning, using 
guidelines set forth in the Child Global As- 
sessment Seale.” Depression was rated on 
the basis of reported clinical symptoms using 
the Children’s Depression Rating Scale-Re- 
vised” as a guideline for assessment, or if the 
child had been treated for depression within 
6 months of the index episode. 

Life stressors assessed the presence of 
stressful situations within 6 months of the 
events that were thought to have affected 
asthma symptoms or general functioning. 
There were 10 specific areas of exploration: 
geographic relocation, recent loss of a family 
member, parental separation or divorce, 
school problems, alcohol or other drug abuse, 
major social upheaval, involvement. with the 
law, short-term illness/hospitalization of 
family member, attempted suicide of a friend 
or family member, or two or more hospital- 
izations of the child. A seore of 0 to 10 was 
recorded for each patient. The emotional 
state of hopelessness/despair was scored 
positive if the child was reported to have 
expressed feelings of hopelessness, a wish to 
die, or direct or indirect references to suicide 
or (patient’s own) death within 1 month be- 
fore the index episode. 

Quality of asthma care was assessed by 


three variables. Poor self-care was rated 
when the paren-s and/or physician stated 
that there were regular problems with the 
child’s ability to respond in an age-appropri- 
ate mannner to asthma symptoms and to at- 
tend to routine, prophylactic care. Patient- 
parent factors afecting care adversely were 
assessed with six factors: a consistent care 
provider (parent and physician reports), call- 
ing the physician within 8 hours after the 
onset of wheezing “most of the time” (physi- 
cian), taking the zhild to the physician within 
24 hours after tre onset of wheezing if there 
was no response to the usual treatment 
“most of the zime” (physician), keeping 
scheduled office visits or calling to resched- 
ule for conflicts (physician), correct use of 
metered-dose inhalers (parent and physi- 


_ cian), and paren’. admission of noncompliance 


by the child. Patient-parent factors were 
judged to be present if two or more of these 
factors were reported to be deficient. 

Physician faccors adversely affecting care 
was assessed b7 seven factors, all of which 
were judged during the physician interview 
or by examining office records. The variables 
included providing specific instructions to 
the parents con-erning when to call and when 
to arrange a visit during wheezing episodes, 
arranging follcw-up within 48 hours after 
hospitalization {either an office visit or tele- 
phone call), arranging follow-up within 24 
hours after an 2mergency department visit, 
scheduling offe visits every other month 
during the 6 menths before the episode, con- 
ducting spirometry measurements at the 
time of office visits, arranging follow-up 
within 2 weeke of reduction of steroid dosage 
by greater than 50%, and measuring theoph- 
ylline levels at east once within the 6 months 
before the episode if doses greater than 20 
mg/kg were prescribed. Physician factors 
were judged to be present if problems oc- 
curred in two cr more of these areas. 


Medical Circumstances and Patient 
Characteristics Present on the Day 
of and/or Curing the Acute Episode 


These varicbles are summarized in Table 
2. For the variable attack that began during 
sleep, the time of day and whether the attack 
occurred as the patient awoke from sleep 
(either during the night or with a nap during 
the day) werz assessed by parent history. 
The rate of progression of the attack was 
assessed by asking the parents and the physi- 
cian how fast =he patient progressed from the 
state of healt present in the last week until 
resuscitation or emergency department 
treatment was started; progression in less 
than 1 hour was considered rapid. 

Treatment of the attack was assessed us- ` 
ing four varicbles: whether immediate treat- 
ment was begun once the change in course 
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Poor emergency care during final 
attack 


*P>.10 for values that were not significant (NS). 
tAttack began during the night did not distinguish study patients from controls (n=7 in study patients; 
n= 4 in controls; P= .30). 
This patient vomited and then aspirated the vomitus. 


was noted, whether this treatment was ap- 
propriate (eg, use of inhaled B8,-agonists), 
whether there was a delay in calling for help 
fa call to physician or emergency squad 
should have been made as soon as a change in 
course was apparent), and whether there 
was an overuse of B,-agonists (more than 12 
nebulizer treatments in the final 24 hours). In 
most cases, the physician had not been in- 
volved in the care within the last 24 hours. 
Therefore, parent report was used pri- 
marily. Initial history in emergency depart- 
ment records were used when complete. 
Poor treatment was scored if two or more of 
these variables were present. 

Inadequate use of steroids in the final 
course was scored if there was sufficient 
cause for their use in time for them to be 
started, but they were not started or in- 
creased from their usual long-term dosage. 
Sufficient cause for using steroids included 
scenarios such as being seen in the emergen- 
cy department within 1 week of the episode 
with increased asthma that did not respond 
to the treatment prescribed, having in- 
creased asthma symptoms during a hospital- 
ization, having increasingly more severe 
asthma for at least 24 hours, and using in- 
creasingly more §,-agonist by inhalation for 
at least 24 hours without affecting the 
course. 

Inadequate assessment of the severity of 
the attack by the patient or parent was 
scored when there appeared to the investiga- 
tors that there was adequate reason for con- 
cern about the progress of the asthma symp- 
toms but no call was made to the physician. 
_ Inadequate assessment by the physician was 
scored when the severity of the attack was 
not understood and adequate care was not 
administered (eg, the physician was aware of 
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` Table 2.—Medicai Circumstances and Patient Characteristics Present on the Day of 


and/or During the Acute Asthma Attack 


Variable Study Patients 

Attack began during sleept 
Rapid progression of attack g 
Poor treatment of attack (delays) 7 
Inadequate steroid use 4 
Inadequate assessment 

By patient or parent 6 

By physician 1 
Vomiting 14 
Response time, min 10 


No. of Patients With Variable 


Control Patients p* 





5 NS 

6 NS 

4 NS 

NS 

0 NS 
8 01 

15 NS 


frequent use of inhaled B,-agonists, but did 


not initiate steroid therapy when response to 
bronchodilators was inadequate). Vomiting 
was scored when it occurred during the peri- 
od of rapid progression of symptoms before 
the final loss of consciousness or intubation 
attempt(s). 

_ Response time in minutes was considered 
from the call to the emergency department 
by the parents, or getting into the car to 
travel to the emergency department, until 
the initiation of care. Poor emergency care 
during the final episode was scared when 
emergency squads did not have epinephrine 
or oxygen available, or when extreme dis- 
organization of the resuscitation attempt in- 
terfered with intubation and/or administra- 
tion of intravenous fluids. 


Analysis of Data 


Each variable or variable grouping was 
studied independently to determine possible 
differences between the study patients and 
controls; 2x2 contingency table analysis 
(Fishers Exact Test) was used for present/ 
absent data, and Wilcoxon’s two-sample test 
was used for noninterval data. When the di- 
rection of a result had been described in pre- 
vious studies, a one-tailed test was used. All 
other results were examined using a two- 
tailed test. 


RESULTS 
Asthma, Treatment, and 
Capabilities of the 
Child and Family 


Study patients and controls were in 
early to late adolescence. Patients stud- 
ied included 8 boys and 4 girls with a 
mean age of 14.1 years (range, 10 to 18 
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years); control patients included 9 boys 
and 3 girls with a mean age of 13.8 years 
(range, 11 to 17 years). Most of the epi- 
sodes occurred during the months of 
May through June or September 
through October (9 in the study group 
and 8 in the control group). 

Overall severity of asthma was simi- 
lar in the two groups. The medications 
used for a long period were similar in the 
two groups. All patients in both groups 
had used oral steroids at some time. 
Five in the study patients and six con- 
trols had used oral steroids at least ev- 
ery other day in the year before the 
attack. Nine of the study patients and 11 
of the controls used theophylline (anhy- 
drous), 11 in each group used inhaled B- 
adrenergic agents by air compressor, 
and 7 in the study group and 11 of the 
controls used inhaled ®-adrenergic 
agents by a metered-dose inhaler. The 
total amount of medication required for 
control of asthma was also similar in the 
two groups: number of medications for 
study patients was a median of 6 with a 
range of 1 to 10 compared with 5 (range, 
3 to 6) for the controls; total number of 
doses of asthma medications in a 24- 
hour period for study patients was a 
median of 11 with a range of 1 to 21 
compared with 11 (range, 6 to 15) for the 
controls. 

Two physiologic variables listed in 
Table 1 distinguished between the two 
groups: history of respiratory failure re- 
quiring intubation and reduction of ste- 
roids by more than 50% in the month 
before the event. The remaining physio- 
logic variables — use of inhaled steroids, 
fatigue, and unstable asthma in the 
week before the final attack — were pre- 
sent in approximately 50% of each group 
and did not distinguish between the two 
groups. 

Three psychological variables distin- 
guished between the two groups (Table 
1): presence of family dysfunction, his- 
tory of reactions to separation or loss, 
and hopelessness/despair in the month 
before the attack. The remaining vari- 
ables did not distinguish between the 
groups. Two variables were present in 
many of both study patients and con- 
trols: wheezing with stress and disre- 
gard of perceived asthma symptoms. 
Seven variables were present in a mi- 
nority of both study patients and con- 
trols: patient-parent conflict, patient- 
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physician conflict, parent-physician 
conflict, manipulative use of asthma, 
emotional disturbance, depression, and 
life stressors. None of the variables re- 
flecting the quality of care of the asthma 
distinguished between groups. 


Medical Circumstances and Patient 
Characteristics Present on the Day 
of and/or During the Acute Episode 


Two variables distinguished the 
study cases from the controls: attacks 
beginning during sleep and vomiting 
during the attack. Rapid progression of 
the attack, inadequate assessment by 
patient or parent, and poor treatment of 
the attack were prominent in both study 
patients and controls and did not distin- 
guish one group from the other. While 
rapid progression of the attack (within 1 
hour) did not distinguish study patients 
from controls, four of the study patients 
had such rapid progression that the 
child was moribund by the time resusci- 
tative efforts were initiated. In these 
four patients there had been no delay in 
the parent seeking help or in arrival of 
the emergency squad. Poor treatment 
was scored in seven study patients and 
six controls (Table 1), at least in part 
because there had been delays in calling 
for help. Inadequate steroid use, inade- 
quate assessment by the physician, or 
poor quality of care during the final epi- 
sode were not frequently present in ei- 
ther group. 


COMMENT 


The results of our study identified dif- 
ferences between children who died 
during an acute attack of asthma and 
those who suffered a life-threatening at- 
tack but survived. Asthmatics who died 
had severe disease (history of respira- 
tory failure), periods of medical instabil- 
ity (reductions in steroid therapy), and 
significant psychosocial problems Qin- 
creased sensitivity or extreme reac- 
tions to separation or loss, a history of 
family turmoil, and expressed hopeless- 
ness or despair). These findings may 
have been associated with death due to 
asthma because of the inability of the 
patients and/or families to react appro- 
priately to rapid changes in the course of 
severe asthma. Failure to assess the 
severity of the asthma in an objective 
fashion and other components of physi- 
cian care are mentioned frequently as 
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factors associated with asthma deaths, 
but were not different between our 
study and control groups. 

Increased sensitivity or extreme re- 
actions to separation or loss and a histo- 
ry of family turmoil have been identified 
in a number of other studies,” 
where they were considered traits char- 
acterizing the patient/family during 
some (often unspecified) period preced- 
ing the asthma death. However, these 
psychosocial areas had not been identi- 
fied previously as active problems in the 
montks immediately preceding death. 
Emotional disturbance and depression 
have also been noted as features charac- 
teristic of patients who have died of 
asthma,”"*""* but neither variable 
was discriminating in our study. Our 
results may be related to the relatively 
stricter definitions used for these condi- 
tions compared with those in previous 
studies; we used psychometrie scales 
and/or an outside professional diagnosis 
to make a positive rating, and the condi- 
tion hed to be active during the 6 months 
before death. Hopelessness/despair did 
discriminate between our two groups. 
This emotional state is a frequent find- 
ing in patients with depression or other 
forms of emotional disturbance, al- 
though hopelessness/despair alone is 
not sufficient to make a diagnosis of de- 
pression. Hopelessness is a discrete 
emotional state that can be identified at 
least transiently in many patients suf- 
fering from chronic illness, in persons 
who have suffered a severe physical in- 
sult, or in persons who have experi- 
enced an important loss. 

For the period in and around the time 
of the acute attacks, nine variables were 
considered, but only attacks beginning 
during sleep and vomiting during the 
attack showed a statistical difference 
between the two groups (Table 2). At- 
tacks occurring during sleep were con- 
sidered separately from attacks at night 
because the physiologic definition of 
sleep is different from the circadian 
rhythra of day-night cycles. One such 
difference is the relative shift to a cho- 
linergic predominance in the central and 
peripheral nervous systems that occurs 
during sleep.” This shift is independent 


of the circadian rhythm of night and day’ 


cycles. Such a neural shift during sleep 
could increase reactivity of the airways 
to an asthma trigger. These neurally 


mediated changes could explain the sud- 
denness and irreversibility of attacks 
that begin during sleep. The four study 
children who experienced sudden col- 
lapse after arousal from sleep died as 
they’ were attempting to administer 
some self-treatment for asthma or be- 
fore help could be summoned. The emo- 
tional state of hopelessness/despair is 
also known to be associated with central 
and peripheral disturbances in the auto- 
nomic nervous system indicative of a 
relative cholinergic dominance” and 
could synergize with the physiologic 
changes occurring during sleep, with 
both contributing to a rapid progression 
and irreversibility of symptoms.*“ 

Patients who survived their severe 
attack were more likely to have vomited 
during the attack. Before the index at- 
tacks, patients in both groups had had 
vomiting with severe asthma. Vomiting 
with the previous attacks was almost 
always described as “bringing about re- 
lief of symptoms of asthma almost im- 
mediately.” The reason(s) that vomiting 
did not occur during the episodes that 
preceded the deaths is not known. Al- 
though the clinical phenomenon of vom- 
iting producing relief of an asthma at- 
tack is well documented,” no empirical 
studies have confirmed a mechanism; 
the flushing, sweating, tachycardia, 
and tachypnea that follow extreme 
retching and vomiting suggest that neu- 
ral pathways may be involved. Vomit- 
ing was not always beneficial, however. 
In one study case of a 10-year-old boy, 
vomiting occurred after the child had 
become semiconscious and was receiv- 
ing cardiopulmonary resuscitation. He 
aspirated vomitus and apparently suffo- 
cated as a result. This child was report- 
ed to have. vomited during 
his only other severe asthma episode 
with consequent immediate relief of 
symptoms. 

Controls were selected for severity of 
the single asthma episode. They also 
had an overall severity that was similar 
to the children who died, as indicated by 
the overall severity score (Table 1) and 


the similarities between medication use ` 


in the two groups. It is possible that the 
two groups might have been distin- 
guished from each other if additional 
studies, such as methacholine reactiv- 
ity, could have been done. It is also pos- 
sible that individuals in the two groups 
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may have had different sensitivities to 
adverse side effects of the medications 
used; however, there is no indication 
that types of medications or the com- 
plexity of the medical regimens contrib- 
uted to the deaths. Neither quality of 
care given by the parents or the physi- 
cians nor the presence of life stressors 
distinguished between the groups (Ta- 
ble 1). Index episodes occurred most 
frequently during either spring or fall 
months in both groups. These periods 
coincide with periods of the highest 
prevalence of airborne allergens and 
may reflect a role for allergy in the epi- 
sodes for both groups of children. 

The need for adequate emergency 
treatment early in the course of an acute 
asthma attack is clear. Problems with 
delays were apparent in many of the 
study patients, but also in many of the 
controls. Poor care by the responding 
paramedic units occurred only in study 
patients for whom there had been de- 
lays in calling the squad. The quality of 
care may have been affected by the cata- 
strophic nature of the situation at the 
time of arrival of the squad. While rapid 
and precise care of emergent asthma by 
paramedic squads is essential, the ap- 
parent misjudgment of the parents in 
delaying the call for help remains a pri- 
mary concern. 

In summary, the children who died of 
asthma and were studied in this report 
differed in the 6 months before their 
deaths than children who had a severe 
attack of asthma but survived. Howev- 
er, the circumstances immediately be- 
fore and during a fatal episode may be 
the most important issues. Neural in- 
stability may be important in producing 
differences in the course of a severe at- 
tack that can lead to a fatality. The role 
of the factors apparent in the 6 months 
preceding the attacks in producing the 
rapid onset and often irreversible bron- 
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chospasm is unclear and requires fur- 
ther investigation. 
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Gamma Globulin in Acute Kawasaki Disease 
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John E. O'Loughlin, MD; Michael S. Snyder, MD; Martin L. Lesser, PhD 


è Gamma globulin administered in a 
single dose of 1 g/kg of body weight Intra- 
venously caused prompt clinical improve- 
ment In 27 of 32 consecutive children with 
Kawasaki disease treated by the 12th day 
of illness. Response was equally good for 
the 20 children treated In the first week 
and the 12 treated in the second week. 
Fever and clinical signs abated within the 
first day after treatment, the mean white 
blood cell count normalized by 48 hours, 
and the sedimentation rate continued to 
be elevated for about 2 weeks, while the 
platelet count rose during the first 2 weeks 
after treatment and returned to normal ap- 
proximately 1 month after treatment. Five 
children with Incomplete rellef needed 
more than the single dose before resolu- 
tion of signs and symptoms occurred. 
Coronary aneurysms In 2 patients before 
treatment regressed by 2 weeks. No pa- 
tient developed coronary aneurysms. No 
child had sequelae of Kawasaki disease at 
a follow-up of 2 to 31 months. We belleve 
that although this was a one-arm, uncon- 
trolled pilot study, the results suggest that 
this protocol provides a safe, flexible, and 
effective treatment for acute Kawasaki 
disease. 

(AJDC. 1989;143:1300-1304) 


awasaki disease (KD) is complicated 
by a 20% to 25% incidence of coro- 
nary aneurysms when children are 
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treated with aspirin alone." A multi- 
center, randomized, controlled trial of 
intravencus gamma globulin (400 mg/kg 
of body weight for 4 days) with aspirin 
vs aspirin alone demonstrated in Au- 
gust 1985 an unequivocal reduction in 
incidence of coronary artery abnormali- 
ties as well as prompt resolution of clini- 
cal and laboratory abnormalities in KD 
in the group treated with gamma globu- 
lin and espirin.’ Others reported simi- 
larly encouraging results.“ We postu- 
lated that a large dose of gamma 
globulin in 1 day of treatment might be 
as effective in preventing coronary ab- 
normalities and in terminating clinical 
illness. If so, such a regimen could pro- 
vide an economic as well as a health 
benefit. Therefore, in November 1986, 
we began a pilot study in consecutive 
children in the acute febrile stage of KD 
to administer gamma globulin in a single 
dose of 1 gm/kg, which could be repeat- 
ed in 48 to 72 hours if needed for relief of 
symptoms and signs. 


PATIENTS AND METHODS 


The treatment protocol in our feasibility 
study used a single dose of 1 g/kg” of gamma 
globulin plus 190 mg/kg of aspirin until the 
patients were afebrile for 1 day. Each child 
who met the criteria for diagnosis” and who 
came to us within 14 days of the onset of 
illness entered the study. The first day of 
fever was taken to be the first day of disease. 
Our pilot study was conducted as an open- 
label, uncontrolled, one-arm clinical trial as 
opposed to a controlled, randomized trial for 
two reasons, First, we wanted to determine 
the safaty and efficacy of this dosage as 
quickly as possible. Second, a controlled, 
randomized trial would have required sever- 
al hundred patients to demonstrate a 75% 
decrease in the failure rate at 2 weeks found 
in the controlled study’ of 8% down to 2%. 
That was not possible. 


We chose 1 g/kg rather than a lower or 
higher dose because it was the largest dose in 
1 day for which considerable experience had 
been accumulated that demonstrated safe- 
ty.” We were concerned that a higher dose 
than this might overload the circulatory sys- 
tem in these patients with myocarditis. 

Because our experience with 110 children 
with KD between 1980 and 1986 had demon- 
strated no difference in the incidence of coro- 
nary abnormalities between those patients 
receiving high-, medium-, or low-dose aspi- 
rin‘, we limited the use of high-dose aspirin to 
the period of fever plus 24 hours. We then 
reduced it to a low, platelet-inhibiting dose 
for 2 months. 

The Institutional Committee on Human 
Rights in Research gave permission to un- 
dertake this study. All parents signed in- 
formed consent for their children. 


Patient Assessment and 
Laboratory Evaluation 


On patient admission, we confirmed the 
diagnosis of KD” and obtained electrocardio- 
grams, M-mode and two-dimensional Dopp- 
ler echocardiograms, chest roentgenograms, 
complete blood cell counts with platelet count 


„and erythrocyte sedimentation rate, blood 


chemistry values, and urinalysis results. We 
repeated the blood studies, electrocardio- 
grams, and echocardiograms once or twice 
weekly in the first 2 weeks after treatment, 
at 1 and 2 months, 6 and 12 months, and 2 
years after onset. If coronary involvement 
has not been demonstrated by 2 months, it is 
highly unlikely that aneurysms will develop 
thereafter. 

Two experienced echocardiographers, 
nonblinded collaborating investigators, in- 
terpreted and agreed on findings of the echo- 
cardiograms, using generally accepted crite- 
ria," as in previous reports from our 
laboratory for studies on KD*™ and as in the 
Newburger et al’ controlled study. Evidence 
of pericardial effusion, myocardial dysfunc- 
tion, and valvular regurgitation was sought. 
With the use of two-dimensional echocar- 
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diography, we evaluated the proximal por- 
tions of the left main coronary, left anterior 
descending, and circumflex coronary arter- 
ies, and we viewed the origin of the right 
coronary artery and its course in the atrio- 
ventricular groove. The presence of dilata- 
tion or aneurysm was interpreted as an 
abnormality. 


intravenous Gamma 
Globulin Treatment 


The patients received intravenous gamma 


globulin as a lyophilized product recon-’ 


stituted to a 5% to 6% solution and given over 
a 6- to 8-hour period. The gamma globulin 
preparations were those in regular use in our 
hospital: Gammagard (Hyland Therapeutics 
Division, Traveno! Laboratories Inc, Glen- 
dale, Calif) and Sandoglobulin (Swiss Red 
Cross, Berne, Switzerland; Sandoz Pharma- 
ceuticals Corp, East Hanover, NJ, distribu- 
tor). 15,16 


Aspirin 
We gave 100 mg/kg of aspirin daily in four 
doses until fever had abated for 24 hours. 
Then we reduced the aspirin to one fourth to 
one whole baby espirin (82 mg) daily for 2 


months for its effect on inhibiting platelet 
aggregation. 


Methods 


Fisher’s Exact Test was used to compare 
the rates of coronary abnormalities at 2 
weeks and 2 months in our study with that of 
Newburger et al. Among the three treat- 
ment groups, when a significant difference 
(P<.05) was found, pairwise comparisons of 
each group were made using Fisher's Exact 
Test with a Bonferroni adjustment to ac- 
count for multiple comparisons. 


RESULTS 
Patient Characteristics 


From November 1986 through March 
1989, we treated 32 consecutive pa- 
tients with typical KD,” 20 by the sev- 
enth day and 12 between the eighth and 
12th days. Twenty-three children had 
the onset of illness in the 5 months be- 
tween April and August. Ages ranged 
from 8 months to 13 years (mean, 3.5 
years), and 7 were less than 1 year of 
age. Eighteen were male. Racial or eth- 
nic distribution included 11 black, 9 
white, 8 Asian, and 4 Hispanic children. 


Clinical Features 


In addition to the usual signs (sus- 
tained fever, rash, changes in mucous 
membranes and tongue, edema and ery- 
thema of hands and feet, cervical ad- 
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enopathy, conjunctivitis, and irritabil- 
ity), seven patients each had arthralgia 
and diarrhea, three complained of ab- 
dominal pain, one had hepatitis and hy- 
drops of the gallbladder, and one had 
orchitis. 


Risk Factors for Coronary 
Artery Involvement 


Using the risk factors that were sta- 
tistically significant in our previous re- 
port on 25 patients with coronary artery 
disease among 110 consecutive patients 
with KD treated by us with aspirin 
alone between January 1980 and Au- 
gust 1986,‘ we found one or more risk 
factors in all but 1 patient. Since all 
children were treated by day 12 of ill- 
ness, the single most significant risk fac- 
tor (fever for 2 weeks or more) did not 
apply. Fourteen children had an eryth- 
rocyte sedimentation rate that ex- 
ceeded 100 mm/h, 10 of them before 
they were given intravenous gamma 
globulin, but only 6 had such a high 
erythrocyte sedimentation rate in the 
first week. Thirteen patients had peri- 
cardial effusion, evident in each on ad- 
mission. Eleven had a platelet count 
greater than 1x10”/L but only 2 chil- 
dren, both treated on day 12, had sucha 
high count before administration of in- 
travenous gamma globulin. 


Response of Clinical Features 


Twenty-seven children experienced 
prompt and dramatic clinical improve- 
ment that continued through discharge 
and follow-up. The mean highest tem- 
perature within the 24 hours before in- 
travenous gamma globulin edministra- 
tion was 89.4°C and 37.5°C within 24 
hours after the dose was administered. 
Fever did not return. There was no dif- 
ference in response between the 18 chil- 
dren treated in the first week (89.5°C 
down to 37.6°C) and the 9 treated in the 
second week (39.2°C down to 37.4°C), 
They received the single dose of intra- 
venous gamma globulin. 

Five children received a dose of more 
than 1 g/kg of intravenous gamma glob- 
ulin, One, a 21/2-year-old boy, was trans- 
ferred to us after failure to respond to 
two doses of 400 mg/kg of intravenous 
gamma globulin on the ninth and 10th 
days of illness. Clinical features cleared 
after 24 to 48 hours of 1 dose of 1 g/kg of 
intravenous gamma globulin. A second 


child, aged 4/2 years, failed to show 
improvement after a 4-day course of 400 
mg/kg of intravenous gamma globulin 
on the fifth through ninth days ofillness, 
On admission to The New York Hospi- 
tal, New York, NY, on day 10, her tem- 
perature was 39.4°C, and she fulfilled all 
criteria for KD. She received 1 g/kg of 
intravenous gamma globulin on day 11 
and showed improvement but remained 
febrile, with a temperature of 38.6°C. 
Therefore, she received a second dose of 
1 g/kg. Signs and symptoms completely 
abated. Three other children, one with a 
coronary aneurysm before intravenous 
gamma globulin administration, had in- 
complete relief after the single dose and 
received a second dose 48 to 72 hours 
later, followed by further improve- 
ment. In these children, the mean high 
temperatures before and after the first 
dose were 39.3°C and 38.4°C, respec- 
tively. After the second dose, it was 
37.3°C. Two of the five patients who 
received more than the single dose of 
intravenous gamma globulin were 
treated in the first week. 


Response of Laboratory Findings 


Within 48 hours of administration of 
the intravenous gamma globulin, the el- 
evated white blood cell count with left- 
ward shift decreased in all but those 
who were re-treated. Before adminis- 
tration of intravenous gamma globulin, 
the mean white blood cell count was 
18.6X10°/L, and 2 days later it was 
11.5x10/L. There was no significant 
difference between those patients 
treated in the first week (18.8 x 10°/L 
down to 11.5 x 10°/L) and those treated 
in the second week (18.5 x 10°7L down to 
7.2 x 10°/L). 

Before treatment with intravenous 
gamma globulin, the mean erythrocyte 
sedimentation rate was 73.7 mm/h. Af- 
ter 48 hours and at 1 week, the mean 
erythrocyte sedimentation rate re- 
mained elevated (79.4 mm/h and 73.3 
mm/h, respectively) before it declined 
to a mean value of 48.8 mm/h at 2 weeks 
and 29.8 mm/h at 1 month. The erythro- 
cyte sedimentation rate exceeded 100 
mm/h in 14 children. Ten of them, in- 
cluding 3 children who received two 
doses of intravenous gamma globulin 
and 6 children treated in the first week, 
had an erythrocyte sedimentation rate 
of greater than 100 mm/h before admin- 
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istration of intravenous 
globulin. 

The mean platelet count was slightly 
elevated before administration of intra- 
venous gamma globulin to 585 x 10°/L. 
Children treated in the first week 
=- had a lower mean platelet count 
(414.4 x 10°/L) than did those treated 
in the second week (701.7x10°/L) 
(P<,001). The count was higher than 
normal in only 9 of 20 children treated in 
the first week, yet it was higher than 


gamma 


normal in 11 of 12 children treated in the © 


second week (P<.001). Thrombocytosis 
greater than 1x 10°/L occurred before 
administration of intravenous gamma 
globulin in only 2 children, both in their 
12th day of sickness, and after adminis- 
tration of intravenous gamma globulin 
in 9 more. In general, the count rose 
through the second and third weeks and 
normalized by 1 month after treatment. 

Thirteen children had abnormal elec- 
trocardiograms on admission with 
changes in ST segments and T waves (12 
children) and with prolonged PR inter- 
val (1 child). Tracings were normal by 1 
week, but during convalescence the T 
waves in leads V5 and V6 became tall 
and peaked” in 18 patients, 9 of whom 
had had a normal electrocardiogram be- 
fore treatment. 


Effect on Coronary Arteries 


No child developed abnormalities of 
the coronary arteries after the intrave- 
nous gamma globulin treatment was be- 
gun. The follow-up has been from 2 to 31 
months, with 15 patients under obser- 
vation for longer than 1 year. Before 
treatment on the sixth day of iliness, 2 


boys had coronary aneurysms, | involv- ` 


ing the right coronary artery and the 
other at the origin of the left main coro- 
nary artery and at the bifurcation with 
the left anterior descending artery. Be- 
cause of persistence of fever, leukocyto- 
sis, and symptoms, the first child re- 


ceived a second infusion of 1 g/kg of . 


intravenous gamma globulin 48 hours 
after the first. In both instances, aneu- 
rysms resolved by 2 weeks. 

Pericardial Effusions.— Pericardial 
effusions present in 18 patients at ad- 
mission (12 in the first week), disap- 
peared by the second week after thera- 
py. No patient developed an effusion 
after treatment. 

Myocardial Abnormality.—In only 
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one child (treated on day 5) was the 
ejection fraction before administration 


of intravenous gamma globulin low 


(54%) and the left ventricular dimension 
above normal. On the next day the ejec- 
tion fraction was 60% and the left ven- 
tricle was less enlarged. No patient de- 
veloped echocardiographie changes of 
myocardial impairment during the fol- 
low-up. 

_ Valvular Regurgitation. — Valvular 
regurgitation was not found by auscul- 
tation or Doppler echocardiography 
before or after intravenous gamma 
globulin. 

Days of Hospitalization. — The 
mean New York Hospital stay was 4.4 
days, and the median was 4 days. One 
child was treated as an ambulatory pa- 
tient. No short-term unfavorable reac- 
tion took place in any patient during or 
soon after infusion of gamma globulin. A 


9-year-old boy developed a transient, — 


passive, Coomb’s-positive hemolysis 
caused by an anti-B alloantibody. 

Aspirin Therapy.—Because most 
children were treated with intravenous 
gamma globulin on the day of admission 
and were afebrile in 24 hours, only five 
children received full-dose aspirin ther- 
apy for longer than 2 or 3 days. 


COMMENT 


The primary goal of this clinical trial 
with a new regimen for intravenous 
gamma globulin was to prevent the de- 
velopment of coronary abnormalities. 
We hoped also to terminate signs and 
symptoms of the illness promptly, 
thereby shortening hospitalization and 
decreasing the cost of treatment. The 
results of this pilot study confirm that 
intravenous infusion of gamma globulin 
shortens clinical illness and prevents 
development of coronary abnormalities 
in children with KD.” The question now 
concerns the optimal treatment with in- 
travenous gamma globulin—when it 
should be given, in what dose, and to 
whom.” 

Pathologie studies by Fujiwara and 
colleagues” of coronary arteries in this 
disease indicated that aneurysm forma- 
tion was the extreme manifestation of a 
vasculitis present in the major coronary 
arteries even in patients without dem- 
onstrated coronary dilatation in the 
acute stage. If early treatment in the 
first week could abort this process, it 


would seem worthwhile to use a large 
dose of intravenous gamma globulin as a 
single dose as soon as the diagnosis is 


-~ made. Early treatment requires pedia- 


tricians to be alert to the possibility of 
KD in children with sustained fever and 
rash. We recognize the difficulty in be- 
ing certain of the diagnosis before the 
seventh day, since some signs initially 
may not seem characteristic and be- 
cause there is no specific diagnostic test. 
Although previous studies showed that 
gamma globulin treatment initiated be- 
fore the 15th day was effective,”*” it 
seems reasonable that, if possible, the 
treatment should be given in the first 
week. 

This clinical trial addressed the ques- 
tion of dosage. One large dose early 
rather than four smaller doses over 4 
days seemed to us to offer the possibility 
of quickly and favorably interrupting 
the sequence of symptoms, signs, and - 
complications while decreasing the total _ 
amount of gamma globulin infused and 
the days of hospitalization. This concept 
was reinforced by the changes in in vitro 
immune function seen overnight by 
Leung et al.” We selected the dose of 1 
g/kg over 6 to 8 hours with the thought 
that it could be repeated if symptoms 


‘and signs did not rapidly improve. The 


flexibility of this protocol permitted us 
to design the treatment to match the 
patient’s response. Twenty-seven chil- 
dren responded well to a single dose 
while five required more than one dose. 
No coronary artery dilatation or aneu- 
rysm developed after intravenous gam- 


ma globulin treatment, and two aneu- 


rysms, present before treatment on the 
sixth day, regressed by 2 weeks later. 
Since aspirin was given in high doses to 
only five patients for longer than 2 days, 
we think it contributed little to the fa- 
vorable outcome. 

We compared the results in this pilot 
study of consecutively treated patients 
with those of the multicenter, con- 


_ trolled study’ that used four daily doses 


of intravenous gamma globulin for a to- 
tal of 1.6 g/kg (Table). Both intravenous 
gamma globulin protocols were signifi- 
cantly better than aspirin alone, and the 
two regimens with intravenous gamma 
globulin were not statistically signifi- 
cantly different from each other. There 
was a small group of patients (8%) in the 
controlled trial who had coronary ab- 
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Comparison of Treatment Regimens* _ 


Total No. of Patients/ No. (%) of Patients With Coronary Abnormality 
FC OO gn ooo 


Before 
Treatment 


78/4 (5.1) 
75/2 (2.7) 
32/2 (6.3) 





2 wk After 
Treatmentt 


78/18 (23.1) 
75/6 (8.0) 
32/0 (0.0) 


7 wk-2 mo After 
Treatment} 


79/14 {17.7) 
79/3 {3.8) 
32/0 {0.0) 


*| indicates treatment with aspirin alone’; ll, aspirin plus 400 mg/kg of intravenous gamma globulin®; H, 


aspirin plus 1 g/kg of intravenous gamma globulin. 


TP<.02 for regimen ! vs Il, P<.003 for regimen | vs III, and not significant for regimen II vs III. 
$P<.01 for regimen I vs Il, P<.01 for regimen | vs Ill, and not significant for regimen Il vs Hl. 


normalities at 2 weeks and 4% at 7 
weeks despite intravenous gamma glob- 
ulin treatment. Although 6% of our pa- 
tients had aneurysms before treatment, 
none did so by 2 weeks or 2 months 
afterward. The use of a flexible drug 
strategy has the advantage of allowing a 
second dose for less responsive patients 
with persistent fever, irritability, and 
other signs of illness. 

We recognize that a proper compari- 
son requires a controlled, randomized 
trial. To use historical controls in our 
own institution, as we did for the 110 
children treated in the preceding 6 
years with aspirin alone,‘ has well- 
known limitations. However, the crite- 
ria for diagnosis of the disease and for 
echocardiographie interpretation were 
the same and the observers were the 
same throughout. The regression of an- 
eurysms was more rapid than we had 
previously experienced.‘ We believe 
that our pilot study of single, high-dose 
intravenous gamma globulin suggests 
enough potential benefit to warrant fur- 
ther study in a controlled, blinded, ran- 
domized clinical trial. Such a trial ideally 
should contrast with fixed-dose intrave- 
nously administered gamma globulin 
and determine whether aspirin plays 
any role at all. This will require several 
hundred patients. . 

Who should receive intravenous gam- 
ma globulin? Can those at greatest risk 
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be confidently selected? We analyzed 
risk factors for development of coronary 
artery abnormalities*”” in these 32 pa- 
tients to see if this would have helped us 
to select for early treatment in the first 
7 days only those 20% to 25% of patients 
who would be expected to develop that 
complication. We had found that three 
laboratory findings were associated 
with risk: sedimentation rate greater 
than or equal to 100 mm/h, platelet 
count greater than or equal to 1 x 10”/L, 
and echocardiographic evidence of peri- 
cardial effusion. Although the sedimen- 
tation rate was this elevated in 14 chil- 
dren, only 6 children in the first week 
had a value this high. In no child was the 
platelet count greater than 1 x 10°/L in 
the first week. The other sign, pericar- 
dial effusion,*” was present in 18 chil- 
dren, 11 of whom were seen and treated 
in the first week. These variables do not 
allow a reliable early selection of pa- 
tients at high risk for developing coro- 
nary artery aneurysms. Therefore, we 
believe that treatment with intrave- 
nous gamma globulin should be given to 
all children with acute KD. 

While we have concentrated on the 
most common cardiac sequela, the coro- 
nary artery disease, it is also true that 
valvular heart disease in the form of 
mitral and aortic regurgitation did not 
occur in this group of patients. 

What did it cost to prevent the serious 
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complications of KD? The cost of one 
course of 1 g/kg of gamma globulin was 
less than the cost for the 4-day course of 
400 mg/kg daily. Furthermore, the me- 
dian hospital stay of 4 days was shorter 
with. the single-dose protocol even 
though five children needed a second 
course and a longer stay. Therefore, in- 
travenous gamma globulin given in a 
flexible regimen beginning with a single 
dose of 1 g/kg may not only prevent 
development of coronary artery aneu- 
rysms but also “pay for itself” by short- 
ening illness and hospitalization. The 
cost to the child who develops coronary 
artery disease and to his or her family as 
well as to society is enormous in compar- 
ison to the cost of giving gamma globulin 
to all children with acute KD. 


CONCLUSIONS 


We conducted a clinical trial as a pilot 
study in children with acute KD, using a 
single dose of 1 g/kg of intravenous gam- 
ma globulin. We found it to be effective 
in 27 of 82 patients. The other 5 patients 
had an equally good result after a dose 
that ranged from 1.5 to 8 g/kg. This 
regimen terminated the signs and 
symptoms of illness and prevented coro- 
nary artery and valvular complications. 
Despite the limitations of a one-arm, 
uncontrolled study, we believe that this 
treatment protocol has both medical 
and economic benefits and should be fur- 
ther evaluated. 
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Book Review 


Child Sexual Abuse: A Handbook for Health Care and Legal Profes- 
sionals, by D. H. Schetky and A. H. Green, 264 pp, $27.50, New York, NY, 
Brunner/Mazel Publishers, 1988. 


Child Sexual Abuse, A Handbook for Health Care and 
Legal Professionals is an excellent resource for the profes- 
sional interested in improving his or her database and skills 
in caring for sexually abused children. This concise volume, 
less than 300 pages, is readable and well referenced. As 
the excerpt below illustrates, the introduction begins with 
some interesting cultural comments regarding child sexual 
abuse in general and incest in particular: 


Sociological reasons for the [incest] taboo stem from the need to 
strengthen the tribe through new alliances. This was very simply 
and eloquently stated to Margaret Mead by an elderly member of 
the Arapesh of New Guinea, who replied in response to her query 
about incest, ‘What, you would like to marry your sister! Don’t 
you want a brother-in-law? Don’t you realize that if you marry 
another man’s sister and another man marries your sister, you will 
have at least two brothers-in-law while if you marry your own 
sister you will have none? With whom will you hunt, with whom 
will you garden, whom will you visit?’ 


The authors divided their book into these sections: 
overview, which includes a review of normal psychosexual 
development and historical perspectives; evaluations; legal 
issues; and treatment and prevention. At the end is an 
extensive appendix of references and educational materials 
with many useful authors’ comments. 

The clinical evaluation of child sexual abuse discussed in 
chapter 4 is a succinct but thorough description of what an 
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appropriate evaluation entails. An adequate and timely 
evaluation requires considerable skill and knowledge, and 
the authors clearly outline the pitfalls and milestones 
involved in completing the task. In view of the demands of 
this type of evaluation it is clear that practitioners who are 
unwilling or unable to perform such detailed assessments 
should be prepared to refer them to individuals who are 
skilled and experienced in such evaluations. 

A good overview of what is involved in the medical 
evaluation of these patients is covered in chapter 5. Prac- 
titioners should consider this chapter a springboard for 
more study. For example, the authors correctly note that 
different positions may be used to examine a child who has 
been sexually abused. However, physicians need to be 
aware that the same genital structures may have signifi- 
cantly different measurements in different positions. Ex- 
aminers need experience and training to interpret findings 
correctly. The chapters that deal with the child and the 
expert as witnesses are very informative. Finally, the last 
two chapters, on treatment and prevention, give a good 
summary of current practice and theory in these areas. 

The authors have addressed a complex and difficult 
subject well, and have compiled a concise and useful body 
of knowledge. Child Sexual Abuse will be of interest to 
professionals in many disciplines who serve these unfor- 
tunate children and their families. 

DEBORAH A. IcENOGLE, MD 
E 1621 Southridge Dr 
Spokane, WA 99223 
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Review 


Antiviral Drugs in Pediatrics 


Henry H. Balfour, Jr, MD, Janet A. Englund, MD 


® Pediatricians are made familiar with 
antiviral drugs and are provided with spe- 
cific recommendations for treatment of vi- 
ral diseases. The antiviral drugs In clinical 
use today are discussed in terms of their 
doses, routes of administration, mecha- 
nisms of action, established and potential 
efficacies, and toxicities. These drugs in- 
clude acyclovir, amantadine, trisodium 
phosphonoformate, ganciclovir, ribavirin, 
rlmantadine, vidarabine, and zidovudine. 
Biologic response modifiers, such as in- 
terferons, are mentioned briefly in their 
historical context. Future trends in antivi- 
ral therapy are anticipated with mention of 
the most promising candidate com- 
pounds currently in preclinical trials. 

(AJDC. 1989;143:1307-1316) 


reatment of viral infections was once 

considered one step removed from 
witcheraft. Progress in antiviral thera- 
py was impeded by the scarcity of de- 
pendable and rapid viral diagnostic 
techniques coupled with the misconcep- 
tion that all children must endure viral 
infections because the therapy was 
worse than the illness. Fortunately, 
that situation has changed. Due to the 
recent proliferation of clinical virology 
laboratories, it is now possible for near- 
ly every physician to obtain laboratory 
confirmation of a viral diagnosis, and 
numerous carefully controlled clinical 
trials have dispelled the myth that the 
treatment is worse than the disease. 
Indeed, antiviral therapy should now be 
an integral part of today’s practice of 
pediatrics. How did that come about, 
where are we now, and where might we 
be going in the future? 
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THE ADVENT OF 
ANTIVIRAL THERAPY 


The difficulty of propagating viruses 
in the laboratory and the lack of suitable 
techniques to work with viral genes and 
their products were the basie reasons 
for the slow development of antiviral 
drugs in the 1950s and 1960s. The antivi- 
ral effort looked even more feeble when 
compared with the rapid growth of anti- 
bacterial therapy. Despite technical 
limitations, investigators still were able 
to make progress in the treatment of 
viral infections by taking two different 
approaches: chemotherapeutic and im- 
munologic. The chemotherapeutic ap- 
proach aims to develop drugs that block 
specific steps in viral replication. The 
immunologic approach concentrates on 
compounds that enhance the host’s im- 
mune defense against viral infection. 
Such compounds are called biologic re- 


sponse modifiers because they exert - 


their activity through the host’s im- 
mune system rather than directly af- 
fecting the events of viral infection and 
replication. 

Drugs aetive against smallpox, 
known as thiosemicarbazones, repre- 
sent the first chemotherapeutic agents 
used successfully to prevent a human 
viral disease. However, the global 
eradication of that scourge relegated 


` this early work in antiviral chemopro- 


phylaxis to obscurity. Hamre and col- 
leagues’ reported in vitro activity for 
two thiosemicarbazones against vaccin- 
ia in embryonated hens’ eggs and mice 
in 1950. A decade later, isatin thiosemi- 
carbazone was shown to protect mice 
from the intracerebral inoculation of a 
strain of smallpox.” Three years after 
that, in 1968, Bauer and colleagues’ 
demonstrated that a thiosemicarbazone 
could prevent smallpox in humans. 
These compounds were tested for anti- 
viral effects simply because they were 
active against another infectious agent, 
Mycobacterium tuberculosis. Their 
mechanism of action against pox viruses 
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was never completely elucidated but ap- 
peared to be interference with the pro- 
duction of a late viral structural 
protein.* 

A second class of antiviral drugs, the 
caged carbocyclics, was developed and 
tested in the 1960s. In 1961, Jackson and 
his colleagues’ provided convincing evi- 
dence that amantadine prevented influ- 
enza A. Yet, a quarter of a century lat- 
er, amantadine is still not generally 
utilized as an effective antiviral com- 
pound because of its narrow therapeutic 
index, limited spectrum of action, and 
minimal effectiveness unless given dur- 
ing the first few days of illness. Amanta- 
dine will be discussed further in the sec- 
tion on influenza. 

In the early 1970s, anticancer drugs 
were reported to be of benefit for treat- 
ment of serious viral diseases, but these 
open-label studies were later refuted. 
For example, reports that idoxuridine 
was useful for treatment of herpes en- 
cephalitis’ and that cytarabine was 
therapeutic for herpes zoster”? were ul- 
timately discredited. Idoxuridine did 
not reduce the amount of virus in brain 
tissue in patients with herpes encephali- 
tis and was far too toxic for systemic 
administration.” Immunosuppressed 
patients given cytarabine for treatment 
of herpes zoster fared worse than those 
who received placebo,” which under- 
scored the necessity for carefully de- 
signed placebo-controlled trials to eval- 
uate antiviral drugs. Such studies were 
subsequently conducted by Whitley and 
colleagues,” whose multicenter, ran- 
domized, placebo-controlled trials es- 
tablished the therapeutic efficacy of vi- 
darabine for treatment of serious 
herpes group viral infections. These ex- 
emplary studies became the yardstick 
against which the utility of subsequent 
antiviral compounds was measured. 

In the 1970s, the interferons emerged 
as promising biologie response modifi- 
ers for treatment of viral infections.” 
Interferons were especially attractive 
because of their broad spectrum of anti- 
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viral activity. It is now known that in- 
terferons are proteins of at least three 
distinct types: alfa, beta, and gamma. 
These proteins, which are coded for by 
the host, do not act directly on viruses 
but require the cellular synthesis of 
both RNA and protein to be active. 
Once interferon is produced by cells, it 
is released and functions like a hormone: 
it binds to specifie and nonspecific re- 
ceptors at the plasma cell membrane, is 
internalized, and alters cellular enzy- 
matic activities so that production of 
viral proteins is reduced. Early clinical 
trials utilized human leukocyte interfer- 
on, whereas interferons made from re- 
combinant or purified sources have 
been recently tested for treatment of a 
number of unrelated human viral dis- 
eases. Unfortunately, an ill-defined 
mechanism of action and frequent in- 
fluenzalike side effects have hampered 
the clinical application of interferons 
and their inducers. 

The past has taught us that specific 
obstacles need to be overcome to devel- 
op clinically useful chemotherapeutic 
agents or biologic response modifiers. 
Some of the major hurdles follow: 

1. The expression of viral diseases is 
variable, making carefully designed, 
randomized, controlled clinical trials 
mandatory. 

2. Clinical and laboratory end points 
used to determine antiviral effects are 
not standardized and are often 
indistinct. 

3. The presence or promise of viral 
vaccines dampens the enthusiasm to de- 
velop antiviral therapy. 

4. The commercial value of candidate 
antiviral drugs is questionable, espe- 
cially if their use benefits only a small 
group of patients, such as bone marrow 
allograft recipients. 

Despite these obstacles, the era of 
antiviral therapy has dawned. In this 
review, we will concentrate on the che- 
motherapeutic drugs currently in clini- 
eal use (Table 1). Antiviral compounds 
will be discussed in the context of their 
clinical indications; biologic response 
modifiers are mentioned briefly where 
appropriate. 


ANTIVIRAL DRUGS: THE PRESENT 
Herpes Simplex Virus Infections 


Substantial advances have been made 
in this decade against infections caused 
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by herpes simplex virus types 1 and 2. 
Indeed, more treatment trials have 
been designed for herpes simplex virus 
infections than for any other human vi- 
ral disease. There are several reasons 
for this intense scientific scrutiny: her- 
pes simplex virus infections may have 
serious consequences, particularly in 
immunocompromised hosts; the virus 
grows well in many cell culture systems; 
and herpetic lesions are easily recog- 
nized, and, thus, progression to healing 
ean be closely monitored during clinical 
trials, Nevertheless, some of the most 
common herpetic infections have not 
yet been studied in controlled clinical 
trials, and the optimum dosages of anti- 


viral drugs for other herpes diseases 


have yet to be established. 

Two drugs have been proved effec- 
tive for treatment of systemic herpes 
simplex virus infections: vidarabine and 
acyclovir, Vidarabine, which acts at 
multiple sites in the viral replicatory 
cycle, does not require a virus-encoded 
enzyme to be converted to the active 
state, vidarabine triphosphate. Vidara- 
bine triphosphate is both a competitive 
inhibitor of and faulty substrate for viral 
DNA polymerase; it also inhibits sever- 
al steps in viral RNA synthesis, includ- 
ing capping of viral messenger RNA.” 
The compound is rapidly degraded by 
adenosine deaminase to vidarabine hy- 
poxanthine, a derivative with much less 
antiviral activity than its parent. Be- 
cause vidarabine is poorly absorbed 
orally and is relatively insoluble, it must 


~ be given intravenously in a relatively 


large volume of 5% dextrose solution, A 
disadvar:tage of vidarabine is its poten- 
tially severe central nervous system 
toxicity.“ 

Acyclovir, an acyclic analogue of gua- 
nosine, must be phosphorylated to acy- 
clovir triphosphate to exert its antiviral 
activity.” The metabolism of acyclovir 
to acyclovir monophosphate is accom- 
plished by a virus-specified deoxynu- 
cleosid2 kinase commonly called thymi- 
dine kinase (TK). Acyclovir is then 
further phosphorylated to acyclovir tri- 
phosphate by host cell enzymes. Like 
vidarabine triphosphate, acyclovir tri- 
phosphate is both an inhibitor of and a 
faulty substrate for viral DNA polymer- 
ase. Acyclovir triphosphate is also an 
inhibitor of cellular DNA polymerase, 
but very little acyclovir triphosphate is 


generated in uninfected mammalian 
cells. Therefore, acyclovir exerts mini- 
mal inhibition on cellular alpha-DNA 
polymerase in uninfected cells, which is 
the major reason for its low toxicity. 
However, uncommon adverse effects or 
sequelae resulting from long-term use 
of acyclovir in children have not been 
completely ruled out, because acyclovir 
has been in clinical use for a relatively 
short time. 

The other antiherpes drugs licensed 
only as topical ophthalmic preparations 
are idoxuridine and trifluridine, which 
are both nucleosides that inhibit viral 
DNA polymerase. They are effective 


topically but are too toxic for systemic 


administration. Both ganciclovir and 
trisodium phosphonoformate (Foscar- 
net) are active against herpes simplex 
viruses in vitro, but are not licensed in 
the United States at the present time 
for children and cannot be recommend- 
ed for routine use in herpes infections 
because acyclovir is less toxic and easier 
to administer. 

Herpes Keratitis.—This is the only 
viral disease for which we have the luxu- 
ry of three topical treatment options: 
idoxuridine, vidarabine, or trifluridine. 
Acyclovir ophthalmic ointment is avail- 
able in some countries, but not the 
United States. When is it appropriate to 
treat a child with herpes keratitis sys- 
temically rather than topically? Sys- 
temic therapy is recommended for in- 
fants under the age of 1 month or for 
patients who have a generalized herpet- 
ic infection manifested by mucosal and 
cutaneous lesions. Herpes keratitis oc- 
easionally precedes encephalitis, and, 
therefore, any patient who shows signs 
of central nervous system dysfunction 
should be treated systemically.” 

Neonatal Herpes. —This is one of the 
most devastating viral infections con- 
fronting pediatricians. The incidence of 
neonatal herpes in the United States is 
about 1 in 8000 live births.” Recent con- 
trolled clinical studies have suggested 
that early therapeutic intervention is 
necessary to minimize morbidity.”” A 
trial of vidarabine vs acyclovir did not 
prove either medication to be clearly 
superior.” We prefer acyclovir because 
of its better solubility in intravenous 
fluids, the availability of an oral formu- 
lation, and greater efficacy for treat- 
ment of most types of herpetic infec- 


Antiviral Drugs in Pediatrics — Balfour & Englund 


Table 1.— Antiviral Drugs in Clinical Use (Excluding Antiretroviral Drugs)* - 


Generic Name Tradename 
Acyclovir 


Amantadine 


Zovirax 
Symmetrel 
Ganciclovir Cytovene 


_ Idoxuridine Stoxil, Herplex 


Ribavirin$ Virazole 


Not determined 
Viroptic 


Rimantadine§ 
Trifluridine 


Trisodium Foscarnet 


phosphonoformatet§ 


Vidarabine Vira-A 


Route of 
Administration 


Herpes group Topical, oral, IV 
Influenza A Oral 
Cytomegalovirus IV 


Target 
Viruses 


Herpes simplex Topical 


ophthalmic 


RSV; influenza§ Aerosol 


Dose 
See Table 2 
2.2-4.4 mg/kgt 
2.5 mg/kg 


Varies, see 
package 
insert 


6 g in 300 mL 


Influenza A 
Herpes simplex 


Cytomegalovirus IV 


Herpes simplex IV 


H,O given 
over 16-20 h 


Not determined 
3.3 mg/kg 
1 drop 


Oral,§ IV§ 
Oral 


Topical 
ophthaimic 


Under 
investigation 

15-30 mg/kg 
infused over 
12h 

1.25 om of 
ointment 


Topical 
ophthalmic 





*IV indicates intravenous; CNS, central nervous system; and RSV, respiratory syncytial virus. 
tReduce dose on renal failure according to package insert. 


See also Table 3. 


§This is nat a licensed indication or formulation in the United States. 


tions. ‘To assure a better outcome for the 
child, however, our diagnostic skills 
need to be improved and the optimum 
dosage of antiviral drugs firmly estab- 
. lished. Because treatment of the infant 
may not be instituted in time to prevent 
brain damage, the administration of 
acyclovir to “high-risk” mothers before 
delivery is being investigated. 

Acyelovir appears to be safe and ef- 
fective in healthy term newborns with 
normal renal function. Because approxi- 
mately 80% of acyclovir administered 
intravenously is eliminated by the kid- 
neys, the dose must be adjusted accord- 
ing to creatinine clearance. Peritoneal 
dialysis and blood exchange transfu- 
sions, unlike hemodialysis, do not re- 
move an appreciable amount of acyclo- 
vir.” If available, acyclovir levels are 
useful for monitoring therapy in prema- 
ture infants and infants in renal and/or 
hepatic failure. Our recommendations 
for acyclovir dosages in children, includ- 
ing infants and patients with com- 
promised renal function, are given in 
Table 2. 

Herpes Gingivostomatitis.—The 
typical child with primary herpes gingi- 
vostomatitis does not need antiviral 
treatment. If children are so uncomfort- 
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able that they stop drinking and require 
hospitalization for parenteral fluids, it is 
reasonable to give them intravenous 
acyclovir. Some pediatricians elect to 
treat ambulatory patients who have a 
relatively severe episode of either pri- 
mary or recurrent oral herpes. In such 
instances, we recommend oral acyclo- 
vir. The only oral acyclovir formulation 
presently available in the United States 
is a 200-mg capsule, When treating tod- 
dlers, the capsules can be opened and 
their contents mixed with either apple- 
sauce or fruit juice. Domestic licensure 
of an oral acyclovir suspension (200 mg/5 
mL) is pending and, once approved, will 
make oral administration for young chil- 
dren much easier. Older children often 
report having a sensory prodrome prior 
to the eruption of oral herpes. Iftherapy 
is elected, it should be instituted as soon 
as the prodrome is felt and continued 
until the lesions crust. Long-term sup- 
pressive therapy for oral herpes in chil- 
dren is not recommended. 

‘Herpes Whitlow.— Herpes whitlow 
frequently results when children with 
oral herpes suck their fingers. If thera- 
py is elected, these patients must be 
treated with oral or intravenous acyclo- 
vir because herpetic whitlow involves 
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Days of Major 
Frequency Therapy Toxicity 


See Table2 See Table2 Renal (IV only) 

Every12h 5 | CNS 

Every 8h Bone marrow 
Local irritation 


Every 24h 


Anemia 
CNS 


Every 12h 


Every 2h 
while 
awake 


Every 8h 


Every 24 h 


Every 3h 
while 
awake 


subcutaneous tissues and will not re- 
spond to topical acyclovir.” 

Genital Herpes.—Primary genital 
herpes is often a significant clinical ill- 
ness that requires either intravenous or 
oral acyclovir. Pediatricians should con- 
sider the possibility of sexual abuse in 
young patients with genital herpes. Pa- 
tients should be counseled about the 
possibility of recurrences. Episodes 
that are not associated with systemic 
symptoms and occur infrequently do not 
need to be treated unless these recur- 
rences are psychologically intolerable. 
Patients with frequent recurrences (six 
or more per year) will benefit from sup- 
pressive therapy. If suppressive thera- 
py is elected, we recommend that it be 
discontinued for several months ap- 
proximately every 6 months to reevalu- 
ate its need. Most patients can be 
weaned off acyclovir after 6 months to 2 
years. Although lesions may recur fol- 
lowing discontinuation of suppressive 
therapy, a recent clinical trial has con- 
firmed the adage that “the severity and 
frequency of recurrences of genital her- 
pes diminish with time.” Alterna- 
tively, early patient-initiated therapy of 
recurrences at the onset of symptoms 
may be effective in older children. 
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Table 2.—Acyclovir Dosage Recommendations for Children* 


’ 
* y p a 
* 
- 


Underlying 
Condition 


Indication 


Herpes simplex virus 
Neonatal herpes 


Term newborn 


Premature infant 


Encephalitis 


Mucocutaneous 
herpes 


Herpes - 
infections in 
renal failure 


hemodialysis 


Otherwise normal 


Route of 
Administration 


Immunocompromised or 
hospitalized for fluids 


CrCl, 0.42-0.83 mL/s 
CrCl, 0.17-0.42 mL/s 
CrCl, <0.17 and 


Continous peritoneal dialysis 


Double-volume blood exchange 


Varicella-zoster virust 
Varicella 


Otherwise normal 


Herpes zoster 


Otherwise normal! 


Epstein-Barr virust 


Immunocompromised 


Immunocompromised 


immunocompromised with 


lymphoproliferative syndrome 


Cytomegalovirus 
prophylaxist 


*iV indicates intravenous; CrCl, creatine clearance. 


Immunocompromised 





tThese recommendations are the authors’, not a Focd and Drug Administration—approved indication. 


$Maximum dose, 800 mg. 


Herpes Encephalitis. — Herpes 
should be suspected in any child with 
focal encephalitis. Fortunately, herpes 
simplex encephalitis is rare in pediat- 
rics, but it is impossible to distinguish 
herpetic from nonherpetic encephalitis 
in an individual patient.” In the past, 
therefore, a brain biopsy was advocated 
prior to institution of therapy. Acyclo- 
vir has been demonstrated to be superi- 
or to vidarabine for the treatment of 
herpes simplex encephalitis in adults.” 
Because the toxicity and tolerance pro- 
file of acyclovir for this disease is quite 
favorable, the need for a brain biopsy 
before treatment is now questionable. 
Treatment that is instituted without a 
biopsy, however, is empiric because the 
diagnosis of herpes simplex encephalitis 
cannot be confirmed without a brain bi- 
opsy. Patients whose condition deterio- 
rates despite acyclovir therapy will 
require aggressive neurodiagnostic 
evaluation including a brain biopsy.” 

Mucocutaneous Herpes in Immu- 
nocompromised Children. — Acyclovir 
is clearly indicated for this disease, but 
there are two choices in patient manage- 
ment. Acyclovir may be given prophy- 
lactically during a known period of im- 
munosuppression, such as immediately 


1310 AJDC—Vol 143, November 1989 


before and after bone marrow trans- 
plantation.” A second approach is to 
monitor patients closely following 
transplentation or induction chemo- 
therapy and to treat those who develop 
symptomatic herpetic infections. Un- 
fortunately, subtherapeutic use of acy- 
clovir (usally intermittent oral dosing) 
has been associated with emergence of 
resistart herpes simplex virus 
strains.”” As we care for more and 
more pediatric patients with acquired 
immunodeficiency syndrome (AIDS), 
viral resistance to acyclovir could be- 


come widespread. 
Herpes Simplex Viruses Resistant 
to Acyclovir. — Acyclovir-resistant 


herpes group viruses are rarely found in 
otherwise-normal hosts, but have been 
reported in immunosuppressed pa- 
tients, such as bone marrow transplant 
recipients or persons with AIDS.” At 
least trree mechanisms are responsible 
for the development of resistance to 
acyclovir by herpes simplex virus 
strains. The first is loss of the ability to 
induce TK. Herpes simplex viruses that 
do not induce TK, called TK-negative 
strains, may account for about 0.1% of 
herpes simplex viruses found in pa- 
tients’ lesions. These strains are the 


Amount 
per Dose, mg/kg 


Frequency 


of Dose Duration, d 


Every 8 h 
Every 8-412 h 
Every 8 h 
Every 8 h 


Every 8h . 
Every 24 h 
Every 48 h 


Every 24-48 h 
Every 24-48 h 


Every 8h 
Under investigation 
Every 8h 
Every 6h 
Every 8h 


Every 8h 
Every 6h 


most common form of resistant herpes 
simplex viruses encountered in clinical 
practice, The other two kinds of resis- 
tant herpes simplex virus strains are 
rarely grown from cultures taken from 
patients. Resistant herpes simplex 
strains have been described that induce 
TK in infected cells, but the enzyme has 
altered specificity such that it does not 
phosphorylate acyclovir. Herpes sim- 
plex mutants resistant to acyclovir due 
to an alteration in DNA polymerase 
have also been described. These viruses 
are of concern because they have the 
potential to be resistant to antiviral 
compounds unrelated to acyclovir, such 
as trisodium phosphonoformate. Lab- 
oratory strains of herpes simplex with a 
combination of DNA polymerase and 
TK alterations have also been charac- 
terized. In addition to resistant herpes 
simplex viruses, strains of varicella- 
zoster virus” and cytomegalovirus” 
have developed resistance to acyclovir 
or ganciclovir in certain circum- 
stances. 


Varicella-Zoster Virus Infections 


Varicella vaccine? will probably be 
licensed in the United States soon, but it 


Antiviral Drugs in Pediatrics — Balfour & Englund 


is highly unlikely that enough children 
will be vaccinated to achieve herd im- 
munity for years to come. Reactivation 
of varicella-zoster virus as shingles will 
continue to keep this virus circulating in 
the community for a long time after the 
majority of children have been immu- 
nized, and vaccine failures, especially in 
immunocompromised children, are to 
be expected.” Therefore, therapy for 
varicella-zoster virus infections is defi- 
nitely needed. 

Varicella-Zoster Virus Infections 
in the Immunocompromised Host. — 
Because the risk of visceral dissemina- 
tion and death from varicella-zoster vi- 
rus infections in immunosuppressed 
hosts is high compared with that in nor- 
mal children, early treatment trials fo- 
cused on immunocompromised pa- 
tients. Both vidarabine and acyclovir 
have been shown to decrease the rate 
and severity of complications from vari- 
cella-zoster infections.” We recom- 
mend acyclovir because it has proved to 
be superior to vidarabme in two com- 
parative trials.” Varicella-zoster virus 
codes for TK, and acyclovir triphos- 
phate inhibits varicella-zoster virus 
DNA polymerase in infected cells. 
However, varicella-zoster virus is 4 to 
10 times less sensitive to acyclovir than 
herpes simplex virus, and, therefore, a 
higher dose is needed to treat varicella- 
zoster infections (Table 2), Like herpes 
simplex virus, resistant TK-negative 
varicella-zoster virus strains may be se- 
lected for by suboptimal therapy.” 

Varicella in Otherwise-Normal 
Children. — Approximately 3.5 million 
persons develop varicella in the United 
States each year, resulting in the hospi- 
talization of at least 4000 previously 
healthy children.” An effective therapy 
would be appropriate as an alternative 
to immunization or for treatment of vac- 
cine failures. The use of an oral suspen- 
sion of acyclovir for the treatment of 
varicella in otherwise-healthy children 
is currently being investigated. 

Herpes Zoster in Otherwise-Normal 
Children. — Acute pain and postherpe- 
tic neuralgia are less severe in children 
than adults. However, some children 
with localized dermatomal herpes zos- 
ter are quite uncomfortable and would 
benefit from acyclovir therapy if it is 
started early in the course of the dis- 
ease. Both intravenous” and oral” acy- 


AJDC — Vol 143, November 1989 


clovir have been shown to lessen the 
period of acute pain and hasten cutane- 
ous healing in adults. One study has also 
shown that oral acyclovir reduced the 
rate of postherpetic neuralgia.” 


Epstein-Barr Virus Infections 


Because Epstein-Barr virus does not 
induce TK in infected cells, very little 
acyclovir is phosphorylated. However, 
Epstein-Barr virus DNA polymerase is 
quite sensitive to acyclovir and the 
small amount of acyclovir triphosphate 
phosphorylated by naturally occurring 
host cell enzymes may be sufficient to 
produce an antiviral effect. 

In contrast to the therapeutic benefit 
of acyclovir in herpes simplex and vari- 
cella-zoster virus infections, treatment 
trials for Epstein-Barr virus infections 
have met with little success.” This is 
probably because the most common 
manifestation of Epstein-Barr virus in- 
fection, infectious mononucleosis in the 
otherwise-normal host, results from in- 
jury induced by the immune response to 
Epstein-Barr virus rather than by ac- 
tive viral replication. Thus, an antiviral 
drug that limits viral replication usually 
is introduced too late in the course of 
clinical illness to affect the immune-me- 
diated symptom complex. Such may not 
be the case for immunocompromised pa- 
tients in whom a longer period of viral 
replication may precede clinical deterio- 
ration. The posttransplant lymphoproli- 
ferative syndrome, an unusual result of 
ongoing Epstein-Barr virus replication, 
appears to respond either to acyclovir or 
reduction in immunosuppression unless 
it has degenerated into a monoclonal 
malignant tumor. Once cellular trans- 
formation or chromosomal alteration/in- 
tegration has occurred, the tumor 
would not be expected to regress when 
treated with an antiviral drug. Hairy 
leukoplakia in patients with AIDS, a 
condition attributed to Epstein-Barr vi- 
rus, also has been observed to respond 
to acyclovir.“ 


Cytomegalovirus Diseases 


Cytomegalovirus is the most perni- 
cious of all the herpes group viruses. 
While some progress has been made in 
the prevention and treatment of cyto- 
megalovirus infections in immunocom- 
promised patients, congenital cytomeg- 
alovirus infections have not yet been 
shown to respond to antiviral drugs. 
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Congenital Cytomegalovirus Infec- 
tions.—Investigators have attempted 
to treat congenital cytomegalovirus in- 
fections with anticancer drugs, vidara- 
bine, and acyclovir but found no clinical 
benefit.“ It is possible that children 
who have milder forms of congenital cy- 


tomegalovirus infection would benefit 


from antiviral intervention because sen- 
sorineural hearing loss or attention defi- 
cits develop slowly after birth. Studies 
with ganciclovir are planned for this 
group of patients under the auspices of 
the National Institutes of Allergy and 
Infectious Diseases (Bethesda, Md) 


Antiviral Study Group. 
Cytomegalovirus Infections in the 
Immunocompromised Host.—Two 


major recent advances have been made 
in the management of cytomegalovirus 
infections In immunocompromised pa- 
tients. The first is the development of 
ganciclovir, an acyclovir derivative 
with increased activity against cyto- 
megalovirus as compared with the par- 
ent compound.” Unlike acyclovir, gan- 
ciclovir is readily metabolized to 
ganciclovir triphosphate in cells 
infected with cytomegalovirus. Ganci- 
clovir triphosphate is a competitive 
inhibitor and faulty substrate for cyto- 
megalovirus DNA polymerase. The av- 
erage inhibitory dose of ganciclovir for 
cytomegalovirus strains is 2.6 pmol/L 
as compared with 63 pmol/L for 
acyclovir.” 

No rigorously controlled clinical trials 
with ganciclovir have been published, 
but abundant data attest to its in vivo 
antiviral effect. Ganciclovir appears to 
be the best drug for the treatment of 
established cytomegalovirus disease in 
immunocompromised adults. Ganciclo- 
vir is given intravenously because of 
poor oral bioavailability. White blood 
cell counts should be closely monitored 
because neutropenia is a common side 
effect. Neutropenia can be alleviated by 
dose reduction or temporary cessation 
of therapy. A retrospective review of 12 
pediatric patients by Gudnason et al” 
suggests that the effect of ganciclovir in 
children is similar to that of adults. To 
qualify for experimental therapy with 
ganciclovir, a patient must have sight- 
threatening or life-threatening cyto- 
megalovirus disease documented by 
retinal examination or biopsy of the in- 
volved organ. 
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The second major advance in the man- 
agement of cytomegalovirus disease in 
the immunocompromised host is acyclo- 
vir prophylaxis. Cytomegalovirus does 
not induce TK in infected human cells, 
but its DNA polymerase, like that of 
Epstein-Barr virus, is very sensitive to 
acyclovir triphosphate. The smal] 
amounts of the triphosphate produced 
in infected cells may be sufficient to 
prevent initiation of viral replication. 
Meyers et al” demonstrated that intra- 
venous acyclovir prevented cytomega- 
lovirus infection and disease in seroposi- 
tive bone marrow allograft recipients 
who received drug treatment for 36 
days beginning 5 days before transplan- 
tation. These results have been con- 
firmed and extended by Balfour et al,” 
who performed a randomized, placebo- 
controlled, double-blind protocol of 
high-dose oral acyclovir in 104 renal al- 
lograft recipients. Acyclovir was well 
tolerated, even in the immediate post- 
transplant period, and significantly 
reduced the rates of cytomegalovirus 
infection and disease, especially in anti- 
body-negative recipients whose donors 
were seropositive. 

Because acyclovir can prevent cyto- 
megalovirus disease, children who have 
just undergone a transplant operation 
and are seropositive for cytomegalovi- 
rus or who are seronegative but receive 


a solid organ from an antibody-positive 


donor might benefit from a course of 
prophylactic oral acyclovir (Table 2). 
Those who develop cytomegalovirus 
disease despite acyclovir prophylaxis 
should be treated with ganciclovir. 
Immune serum globulin preparations 
are presently being investigated for 
prevention and treatment of cytomega- 
lovirus disease. While immunoglobulin 
has been shown to have a prophylactic 
effect,” the data on treatment efficacy 
exe not clear. There is some evidence 
that cytomegalovirus pneumonitis in 
bone marrow transplant patients is im- 
munologically mediated and that the im- 
mune damage could be blocked by infus- 
ing cytomegalovirus antibodies.“ 
Further confirmation of this observa- 
tion is required before immunoglobulin 
preparations can be endorsed as part of 
the treatment regimen for cytomegalo- 
virus infections in marrow transplant 
patients. Cytomegalovirus immune 
globulin should not be used alone for 


1312 AJDC—Vol 143, November 1989 


management of cytomegalovirus pneu- 
monia in transplant recipients or pa- 
tients with AIDS. The compelling evi- 
dence for active replication of 
cytomegalovirus in the lungs of these 
patients is the rationale to include ganci- 
clovir in the treatment regimen. 
Triscdium phosphonoformate is an 
attractive future candidate for treat- 
ment of cytomegalovirus disease 
because it is structurally different from 
both acyclovir and ganciclovir. Hence, 
viruses resistant to those nucleoside an- 


. alogues should still be sensitive to triso- 


dium phosphonoformate. Trisodium 
phosphonoformate treatment of cyto- 
megalovirus disease in patients who 
have undergone transplants has pro- 
duced encouraging preliminary re- 
sults,” and controlled studies are 
plannec in allograft recipients. 


Respiratory Viral Infections 


The development of specific therapy 
for respiratory viral infections was im- 
peded for many years by the lack of 
reliable and rapid diagnostic tech- 
niques. Today, viral antigen assays can 
be performed directly on clinical speci- 
mens, or after viruses have been in cell 
culture for less than a day. Thus, a spe- 
cifie viral diagnosis can be provided 


quickly, making antiviral therapy 
practical. 
Respiratory Syncytial Virus.— 


Considered the most important cause of 
bronchiolitis and pneumonitis in young 
children, respiratory syncytial virus is 
responsible for significant mortality in 
infants with underlying cardiac, pulmo- 
nary, or immune defects. Ribavirin, a 
broad-spectrum antiviral agent first 
synthesized in the 1970s, has been 
shown to inhibit replication of respira- 
tory syncytial virus, influenza, parain- 
fluenza, and numerous other viruses. 
The mechanism of action of ribavirin is 
not precisely known. This drug appears 
to interfere with steps in the capping 
and elongation of messenger RNA, 
although some antiviral effect may be 
due to reduction of guanine nucleosides 
following feedback inhibition of cel- 
lular inosine monophosphate dehydro- 
genase, ™” 

The advent of rapid and reliable 
diagnostic techniques for respiratory 
syncytial virus and a novel method of 
administration — aerosolization — have 


triggered renewed interest in the po- 


tential treatment of respiratory syncy- 
tial virus disease. Ribavirin adminis- 
tered as a small-particle aerosol was 
shown to be rapidly deposited through- 
out the respiratory tract in concentra- 
tions sufficient to inhibit respiratory 
syncytial virus. Placebo-controlled clin- 
ical trials in a small number of patients 
at several medical centers have demon- 
strated a degree of efficacy for aerosol- 
ized ribavirin therapy in infants with 
respiratory syncytial virus infec- 
tions.” In one study, a dose of ribavirin 
administered by aerosol approximately 
20 hours per day resulted in a reduction 
in viral load and clinical improvement.” 
Although transient anemia and ele- 
vated levels of bilirubin have been re- 
ported after oral or intravenous admin- 
istration, aerosolized ribavirin has been 
consistently free of adverse effects. 

The recent licensure of ribavirin for 
the treatment of respiratory syncytial 
virus disease has made pediatricians 
more aware of the utility of antiviral 
therapy. However, a clear consensus of 
who should receive ribavirin therapy 
has not been reached. This is partially 
due to the high cost of ribavirin adminis- 
tration (roughly $500 to $700 per day) 
and the lack of controlled studies con- 
taining substantial numbers of subjects. 
The decision to treat a patient with riba- 
virin aerosol should be based on the se- 
verity of respiratory syncytial virus dis- 
ease and the child’s general health. Most 
infants and children with respiratory 
syncytial virus infection have a mild, 
self-limited disease that does not re- 
quire hospitalization or antiviral ther- 
apy. However, premature infants or 
children with underlying cardiac or pul- 
monary disease or immunodeficiency 
are at high risk for respiratory syncytial 
virus—related complications and should 
be considered for early therapy, even if 
their disease initially appears to be 
mild. Seriously ill children who may re- 
quire assisted ventilation, such as those 
whose Pao, is less than 65 mm Hg or 
whose Paco, is rising, have also been 
proposed as candidates for ribavirin 
treatment.“"""* Although problems 
have been associated with the use of 
ribavirin in ventilators and the drug is 
not licensed for use during mechanical 
ventilation, some investigators suggest 
that ribavirin can be safely and effec- 
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tively administered by trained person- 
nel who carefully monitor ventilator 
pressure and frequently change on-line 
filters to anticipate and prevent drug 
precipitation and plugging.® 

Ribavirin is contraindicated in preg- 
nant women because it is teratogenic in 
rodents, although not in primates. Con- 
cern exists about possible exposure of 
hospital personnel to ribavirin while 
caring for patients receiving the aero- 
solized drug. The actual risk of ribavirin 
exposure to health care workers is un- 
certain. One study did not detect riba- 
virin in nurses who worked for 3 days 
with infants being treated.“ In another 
study, ribavirin was detected in the 
erythrocyte fraction in 1 of 30 blood 
specimens obtained from 10 health care 
workers who had been in close contact 
with patients.” This latter study dem- 
onstrated minimal environmental con- 
tamination from intubated patients vs 
those who received the drug by oxygen 
hood or face mask. Calculations de- 
signed to demonstrate possible terato- 
genic levels of ribavirin based on con- 
centrations of drug derived from air 
sampling techniques in this study are 
open to question, however. Because the 
basis of ribavirin-induced teratogenici- 
ty in rats is not understood, it would be 
prudent for hospital personnel who are 
pregnant or contemplating pregnancy 
to avoid working directly with patients 
receiving aerosolized ribavirin. 

Influenza. — Antiviral agents for the 
prophylaxis and treatment of influenza 
infections are among the oldest drugs in 
our antiviral armamentarium. Amanta- 
dine, a synthetic caged carbocyclic com- 
pound, was licensed in 1966 for the pre- 
vention and treatment of the H2N2 
strain of influenza A, and in 1976 for 
treatment of all strains of influenza A. 
Amantadine is thought to exert its anti- 
viral activity by interfering with un- 
coating of the virus or the primary tran- 
scription of viral RNA.” When given 
shortly after onset of illness, it has been 
shown to reduce the incidence and se- 
verity of illness in otherwise-healthy 
adults.” Amantadine therapy should be 
considered for unvaccinated high-risk 
patients who develop an influenzalike 
illness during community-wide influen- 
za A outbreaks. Prophylaxis should be 
considered during influenza epidemics 
_iInchildren who cannot be immunized or 
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who are exposed less than 14 days fol- 
lowing immunization. Children who are 
candidates for amantadine prophylaxis 
include those with pulmonary disease, 
such as bronchopulmonary dysplasia, 
asthma, or cystic fibrosis, and those 
with chronic cardiac, renal, hematolog- 
ic, or immunologic dysfunction. 895? 

Because oral amantadine is well ab- 
sorbed and 90% of the dose is excreted 
unchanged in the urine, the dose should 
be reduced in patients with renal insuffi- 
ciency according to the package insert. 
Amantadine therapy has been associ- 
ated with central nervous system side 
effects, including insomnia, lighthead- 
edness, and difficulty concentrating, al- 
though these symptoms disappear 
when the drug is discontinued, Amanta- 
dine is contraindicated in patients with 
seizure disorders. 

Rimantadine hydrochloride, an 
amantadine analogue widely used in the 
Soviet Union, has been reported to be as 
effective as the parent compound 
against influenza A viruses in vivo.” 
Fewer central nervous system side ef- 
fects have been reported as compared 
with amantadine. Gastrointestinal dis- 
turbances occurred in approximately 
2% of children in two studies.™” Viruses 
resistant to amantadine and rimanta- 
dine have been reported, but their clini- 
cal significance is not yet known.” Food 
and Drug Administration licensure of 
rimantadine is anticipated shortly. 

Parainfluenza.—Parainfluenza vi- 
ruses have been associated with nearly 
25% of acute respiratory infections in 
day-care centers and appear to be the 
major culprits in croup and lower respi- 
ratory tract diseases in children under 
the age of 2 years. Although ribavirin 
has reasonable in vitro activity against 
parainfluenza, clinical data on its use for 
the treatment of parainfluenza disease 
have not been published. 

Rhinovirus. —Rhinoviruses, respon- 
sible for more than half of the mild upper 
respiratory tract infections referred to 
as “common colds,” consist of over 100 
different serotypes. This antigenic di- 
versity has prevented the development 
of successful rhinovirus vaccines. The 
efficacy of prophylactic short-term in- 
terferon alfa has been demonstrated, 
although its side effects, such as nasal 
irritation, militate against long-term 
prophylaxis.” 


Approaches to treatment of the 
“eold” have not yet been successful. In- 
terferons have not proved useful for the 
treatment of rhinovirus infections. Re- 
combinant DNA technology has pro- 
vided several novel approaches to the 
problem of the antigenic diversity of 
rhinoviruses. Monoclonal antibodies to 
prevent rhinovirus attachment have 
been developed,” and the use of a com- 
pound, disoxaril, that interferes with 
viral uncoating following penetration of 
the cell membrane has been reported.“ 
Basic biologic processes are now better 
understood thanks to these new virus- 
specific inhibitors, making a true pre- 
vention and treatment for the common 
cold more feasible. 


Measles 


Measles remains a serious health 
problem in many parts of the world. 
Recent outbreaks have occurred in the 
United States despite very high immu- 
nization rates. Vaccine failures in young 
adults, particularly those immunized 
prior to 1967, may result in severe dis- 
ease. A safe and effective therapeutic 
agent against measles could be used to 
treat the increasing number of immuno- 
compromised children not effectively 
protected by immunization, young in- 
fants who are unable to be immunized, 
and older children who have not been 
immunized. At this time, ribavirin is 
one of the few antiviral compounds that 
inhibits measles virus replication in vi- 
tro.” Unfortunately, adequate clinical 
studies have not yet been performed. 
Several small, placebo-controlled trials 
of oral ribavirin, which may have been 
erratically absorbed, have suggested 
but not proved efficacy.” Conclusive 
proof of the utility of ribavirin therapy 
for measles infections awaits further 
controlled clinical studies. 


Human Papillomaviruses 


Papillomaviruses are important 
causes of benign and malignant tumors 
in both immunocompetent and immuno- 
compromised hosts. Although we are 
now convinced that warts come from 
papillomaviruses instead of toads, we 
know surprisingly little about the life 
cycle of this novel class of DNA viruses 
that consists of at least 60 types. 

Juvenile Papillomatosis.—This po- 
tentially life-threatening disease ap- 
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Table 3.—Antretroviral Drugs Currently in Clinical Triais* 


Tradename 
AL721 


Generic Name 
AL721 


CD4 Not assigned 


Dextran sulfate Uendex 


Dideoxyinosine Not assigned 


Dideoxycytidine HIVCID 


Ribavirin Virazole 


Trisodium Foscarnet 


phosphonoformate 


Zidovudine Retrovir 


Proposed 
Mechanism 
of Action 
Inhibits viral 
attachment 
Blocks CD4 
receptor for HIV 


Inhibits viral 
attachment 


Class of 
Compound 


Lipids 
Polypeptide 


Sulfonated 
carbohydrate 


’ Purine 
nucleoside 
Pyrinidine 
nucleoside 


inhibits reverse 
transcriptase 


Inhibits reverse 
transcriptase 


inhibitor of RNA 
processing, 
transcription 


Purine 
nucleoside 


inhibits reverse 
transcriptase 


Pyrcphosphate 


inhibits reverse 
transcriptase 


Pyrimidine 
nucleoside 





Major 
Toxicity 


Diarrhea 


Formulations 


Not known 


Oral Gastrointestinal 
irritation 


Oral ~ Peripheral 
neuropathy 


Oral l Peripheral! 
neuropathy 


Oral, IV Anemia 


Renal 


Bone marrow 
suppression 


*The only compound presently Food and Drug Administration approved is zidovudine. HIV indicates human immunodeficiency virus; IM, intramuscular; and IV, 


intravenous. 


pears to be vertically transmitted from 
a mother with genital warts. Surgery is 
the only viable management option at 
present. Specific antiviral drugs are ur- 
gently needed to combat this entity. A 
recent article indicated that recombi- 
nant interferon alfa was of no value in 
the long-term management of respira- 
tory (juvenile) papillomatosis.” 

Warts.—The most common manifes- 
tation of human papillomavirus infec- 
tions are plantar or hand warts. The 
preferred therapy is to destroy or re- 
move viral-infected tissue by sonica- 
tion, freezing, or surgery. Although ex- 
perimental therapy with topical or 
intralesional interferon has been at- 
tempted for condyloma acuminatum, a 
sexually transmitted papillomavirus in- 
fection, lasting responses to therapy 
have not been demonstrated.” 


Hepatitis 


Of the three major forms of hepati- 
tis—hepatitis A, hepatitis B, and non-A 
non-B hepatitis—only hepatitis B has 
been a target for antiviral therapies. 
Single-agent chemotherapy using vi- 
darabine, its soluble monophosphate 
derivative vidarabine monophosphate, 
and acyclovir have had little effect on 
chronic hepatitis B.” Combinations of 
interferon alfa with vidarabine mono- 
phosphate have been neurotoxie and 
without clinical benefit.” A recent 
promising treatment approach was the 
combination of corticosteroids followed 
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by recombinant human interferon alfa.” 
Although only 18 patients were in the 
treatment arm of this study, 5 (22%) 
became hepatitis B surface antigen—ne- 
gative, and 4 of the 5 lost detectable 
hepatitis B core antigen in their hepato- 
cytes and developed antibody to hepati- 
tis B surface antigen. A large multi- 
center trial of this treatment regimen is 
currently under way. 


Exotic Diseases 


Lasse fever, an endemic viral disease 
carried by rodents in western Africa, is 
responsible for approximately 5000 


deaths annually. Investigators demon- ° 


strated a significant reduction in the 
case-fatality rate when oral or intrave- 
nous ribavirin therapy was initiated 
within 6 days after onset of fever.” 

In addition to the study with Lassa 
fever, risavirin has been shown in vitro 
to inhibit the replication of Hantaan vi- 
rus, a Bunyamwera virus responsible 
for Korean hemorrhagic fever.” The 
Hantaan virus study could be pertinent 
to the United States because California 
encephalitis, our most common form of 
arboviral encephalitis, is also caused by 
a Bunyamwera virus. 


Human Immunodeficiency 
Virus (HIV) Infections 


A nationwide effort under the aegis of 
the National Institute of Allergy and 
Infectious Diseases and the National 


` Cancer Institute, Bethesda, Md, is un- 


der way to levelop and test candidate 
drugs against the HIV, the cause of 
AIDS. A network of 45 AIDS Clinical 
Trials Units has been established and 
includes 11 pediatric units. The entire 
program is called the AIDS Clinical Tri- 
als Group. 

At the present time, the most promis- 
ing drug for the treatment of AIDS is 
zidovudine, which inhibits the reverse 
transcription of HIV RNA to DNA (Ta- 
ble 8). Zidovudine has been shown to 
ameliorate, at least temporarily, the 
neurologic abnormalities associated 
with pediatrie AIDS.“ Zidovudine is be- 
ing intensively studied under pediatric 
protocols cor.ducted by the AIDS Clini- 
cal Trials Group, which include its use in 
combination with immunoglobulin and a 
placebo-contzolled study in HIV-infect- 
ed children with minimal symptoms. An 
exciting concept that is currently being 
evaluated by the AIDS Clinical Trials 
Group is the administration of zidovu- 
dine to pregnant, HIV-infected women 
between the 26th and 38th week of ges- 
tation or to l-day-old neonates in an 


_ attempt to prevent perinatal acquisition 


of the virus. Unfortunately, virologists 
have not yet determined the best test to 
gauge the antiviral effect of zidovudine. 
The dilemme is that peripheral blood 
mononuclear cell cultures often remain 
culture-positzve for HIV during thera- 
py, and decreases in serum p24 antigen 
levels (a test used to detect amounts of 
HIV protein) can be documented in only 
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some cases because the majority of 
HIV-infected patients have undetect- 
able serum levels of p24 antigen when 
therapy is started. Potential problems 
with zidovudine include bone marrow 
toxicity that can be dose-limiting, and 
the emergence of resistant HIV strains 
during therapy.” This recurring specter 
of viral resistance to antiviral drugs has 
spurred the development of rapid anti- 
viral sensitivity assays, such as de- 
scribed by Swierkosz et al.” 

Children represent a minority of the 
HIV-infected patients in the United 
States. Therefore, pediatric treatment 
protocols have lagged behind studies 
designed for adults. A number of drugs 
are now being tested in children, includ- 
ing dideoxycytidine, dideoxyinosine, ri- 
bavirin, and soluble CD4 (Table 3). An 
important strategy being investigated 
in adults would definitely be applicable 
to children. That strategy is to treat 
asymptomatic patients with antiviral 
drugs before severe immune dysfunc- 
tion develops in order to lengthen the 
time from infection to expression of 
HIV disease. We encourage physicians 
caring for HIV-infected children to con- 
tact the nearest AIDS Clinical Trials 
Unit or the National Institute of Allergy 
and Infectious Diseases AIDS Clinical 
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THE FUTURE 


Two major events have accelerated 
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vir. The 1988 Nobel Prize in medicine 
was shared by three investigators. Two 
of them, Gertrude Elion and George 
Hitchings, attained the Nobel Prize in 
part because of their research on acyclo- 
vir. The success of acyclovir has acceler- 
ated collaborative efforts in antiviral re- 
search between universities and the 
pharmaceutical industry. Before acy- 
clovir, antiviral drugs were considered 
by most potential industrial sponsors to 
be too risky to warrant the expense re- 
quired to develop them. 

The other event, of course, is the 
global tragedy of AIDS. A desperate 
need to develop AIDS treatments is 
producing a proliferation of antiviral 
compounds. Nearly every step in the 
unique replicative cycle of HIV has been 
targeted for antiviral attack. Drugs 
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Injuries Among 4- to 9-Year-Old Restrained Motor Vehicle 
Occupants by Seat Location and Crash Impact Site 


Phyllis Agran, MD, MPH; Diane Winn, RN, MPH; Debora Dunkle, PhD 


è Four- to 9-year-old children are a spe- 
clal group with respect to motor vehicle 
occupant restraints. Having outgrown 
child safety seats, they are often placed in 
adult seat belts. This study was undertak- 
en to examine patterns of injury among 
restrained 4- to 9-year-olds by seat loca- 
tion and crash impact site. The data were 
obtained from an ongoing hospital-based 
monitoring system. Seventy percent of 
the sample sustained a head or face Inju- 
ry. Upper-torso and extremity Injuries 
were infrequent. Lower torso Injuries oc- 
curred primarily in frontal impacts in both 
the back and front seats. Frontal impacts 
resulted in a greater proportion of serious 
injuries than rear impacts. The most seri- 
ous injuries, however, occurred to chil- 
dren seated on the side of Impact in lateral 
collisions. Questions must be raised re- 
garding the appropriateness of the pre- 
sent restraint system for young children. 
Recommendations, given current seat 
belt systems, are provided. However, 
technological Improvements in vehicle 
design and belt systems are needed to 
improve protection, particularly in lateral 
impacts. 

(AJDC. 1989;143:1317-1321) 


marked increase in restraint use 

among motor vehicle occupants of 
all ages, including children, has oc- 
curred as a result of mandatory re- 
straint use laws and education regard- 
ing the protective effects of seat belts 
and child safety seats. The effectiveness 


For editorial comment see p 1271. 


of restraint legislation as well as the 
effectiveness of seat belts and child safe- 
ty seats in reducing fatalities and inju- 
ries has been documented.” As re- 
straint use increases, many restrained 
occupants escape injury in vehicle 
crashes. However, the increase in re- 
straint use may also result in an increase 
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in the number of restrained occupants 
involved in crashes who come to the 


emergency department for evaluation - 


and treatment of injuries. 

Vehicle restraints that protect from 
injury also change the pattern and se- 
verity of injuries. Rutherford et al’ and 
others,” for example, have reported an 
increase in neck injuries with increased 
seat belt use. Intrd-abdominal injuries 
as well as lumbar spine injuries. have 
also been reported in vehicle crashes as 
a result of hyperflexion and compres- 
sion of the abdomen between the lap 
belt and the lumbar spine." 

Previous research has indicated dif- 
ferent mechanisms and patterns of inju- 
ry among restrained children by age.° In 
the pediatric population, 4- to 9-year- 
old children are a special group with 
respect to motor vehicle occupant re- 
straint. These children have outgrown 
the child safety seats specially designed 
for younger children. They are placed in 
seat belt systems designed for the adult 
body configuration. Specific anatomic 
and anthropometric features are rele- 
vant to seat belt use for children in this 
age group. The overall weight and 
length characteristics of children are 
markedly different from those of adults. 
The child’s sitting height is less than 
that of the average adult, and the center 
of gravity, which varies with age, 
length, and weight, is located on the 
torso above the level of the lap belt. 
These features alter the fit of the re- 
straint system. The greater proportion 
of body mass above the belt may cause 
more forward motion, with an increased 
risk of head impact with interior parts of 
the vehicle. Jackknifing over the lap 
belt can occur in a lap belt restraint 
system. With lap/shoulder belts, the 
shoulder portion may lie over the face 
and neck of the young child. Another 
anatomic concern relates to the anchor 
point for the lap portion of the belt sys- 


- tem. The lap belt is designed to restrain 


the body just below its center of gravity 
at a horizontal plane through the antero- 
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superior iliac crest of a standing adult. 
The anterior iliac crests of a child are 
smaller than those of an adult and are 
not fully developed to serve as anchor 
points for a seat belt until the child is 
approximately 10 years of age. There- 
fore, the belt may ride up over the abdo- 
men of the young child. Related to this is 
the fact that the intra-abdominal organs 
of young children are less protected by 
the bony pelvis and thoracic cage com- 
pared with adults.” The tilt of the child’s 
pelvis and the maintenance of upright 
posture also influence the fit of the seat 
belt. In addition to these physical fea- 
tures, the behavioral characteristics of 
young children may influence the pro- 
tective effects of seat belts, eg, the child 
may readjust his or her seating position, 
lean forward and move about, or engage 
in activities that alter the proper “fit” of 
the belt system. 

This study was designed to examine 
patterns and severity of injury among 
restrained 4- to 9-year-old children by 
seat location and crash impact site. 
The intent of this study was to analyze 
injuries of restrained children, not to 
compare restrained and unrestrained 
children. 


METHODS 


Data were obtained from a larger, ongoing 
hospital-based monitoring system for pediat- 
ric motor vehicle occupant trauma. The sys- 
tem has been in operation since 1981 and 
consists of nine hospital emergency depart- 
ments and the coroner's office in a single 
urban county with a population of approxi- 
mately 2 million. Hospitals for this system 
were selected on the basis of geographic loca- 
tion and annual number of emergency de- 
partment visits. Four of the five designated 
trauma centers were included. 

Data were collected on all children through 
the age of 14 years who came to the emergen- 
cy department for evaluation and treatment 
of injuries after involvement in a motor vehi- 
cle crash. The parent or guardian completed 
a questionnaire at the time of the emergency 
department visit or through a follow-up tele- 
phone interview. Questions included age of 
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Table 1. —Severity of Injuries in Restrained 4- to 9-Year-Olds by Seat Location: 


Analysis consisted of comparisons of over- 
all injury séverity scores (MAIS). The ana- 
tomic site of injury within each group for the 


ae Impact Site 


Seat Impact No. of 


Location Sle 


Front or Lateral 
back (off site) 
outboard Lateral 


(on site) 


Group 


Back 
outboard 


Frontal 
Rear 


Front Frontal 


passenger Rear 


*NS indicates not significant. 


the child, seat location, restraint use, how 
the child was injured, type of crash, and 
crash impact site(s). Data on injuries, treat- 
ment, final diagnosis, and disposition from 
the emergency department were provided 
by emergency department medical staff or 
were abstracted from the medical records. 
Information on restraint use was initially 
obtained through parent report. In the 
course of the interview the parent was asked 
the following question: “At the time of the 
accident was your child: sitting alone, stand- 
ing alone, in the arms or lap of another pas- 
senger, lying down, wearing a seat belt (lap 
or lap/shoulder belt), in a child safety seat, or 
other?” This question was embedded within a 


series of questions regarding the child and: 


the crash to decrease the chance of biasing 
responses in favor of restraint use. For those 
who indicated that the child was restrained, 
additional questions were asked regarding 
how the child was injured and what happened 
to the child and the restraint system during 
the crash. All of these cases were reviewed 
by the research team using hospital records 
and available newspaper and police reports. 
Cases in which the research team doubted 
whether the child was restrained were coded 
as such and were removed from this analysis. 

- Three injury measures were used. Specific 
injuries sustained by each child were coded. 
Severity of injury was coded using the Ab- 
breviated Injury Scale (AIS-85).” The AIS is 
scored as follows: AIS=1, minor; AIS=2, 
moderate; AIS=3, serious; AIS=4, severe; 
AIS=5, critical; and AIS=6, untreatable. 
Utilizing the AIS scoring method, a Maxi- 
mum Abbreviated Injury Score (MAIS) that 
represents overall injury severity was as- 
signed to each case. For children with multi- 
ple injuries, the MAIS is the single highest 
AIS code; for children with only one injury 
the AIS is also the MAIS. Injuries were also 
assigned to the following anatomic sites: 
head and face, upper torso, lower torso, up- 
per extremity, lower extremity, and spine, 
and the highest AIS for each anatomic site 
was determined. 
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Children 


No. (%) by 
Maximum Abbreviated Injury Score 
Te A tn Rf LN, 
1 2 23 Mean 
18 (100) 0 0 1.0 


16 (69 7 (26) ~~ 4 (15) 


19 (90) 200 © 
25 (93) 0 2 (7) 
21 (81) 2(8) 3 (12) 
12 (100) oo 0 
110 (84) 11 (8) 10 (8) 





The sample consisted of children 4 through 
9 years of age who were seen in monitored 
emergency departments or the coroners of- 
fice after involvement in a motor vehicle 


- crash between 1981 and 1987.. Only re- 


strained children who were involved in a 
crash between two passenger vehicles with a 
single impact site were included in the analy- 
sis. Multiple vehicle crashes, rollovers, 
crashes involving trucks and other nonpas- 
senger vehicles, and crashes with objects 
were excluded from the analysis. The analy- 
sis also excluded cases in which there was 
more than one crash impact site. The analysis 
was confined to the three.most common pas- 
senger seating positions (front passenger, 
back passenger, and back of driver [back 
outboard seats]) and three types of impacts 
(lateral, frontal, and rear). There were 131 
cases of 4- to 9-year-old restrained children 
seated in these seat locations who were in- 
jured in the three types of vehicle-to-vehicle 
crashes. - 

The cases were placed into one of three 
groups based on impact site. Group 1 cases 
included children in all three seat locations 
who were involved in lateral impact colli- 
sions. A comparison was made between on- 
site (impact on the side where the child was 
seated) and off-site Gmpact on the side oppo- 
site the child) lateral impacts. Group 2 cases 
included children in the back seat involved in 
frontal or rear impacts. Those in the back 
middle seat were eliminated because of small 
numbers and differences in the kinematics of 
occupant movement and occupant contact ar- 
eas in this position compared with the out- 
board positions, Group 3 cases included chil- 
dren in the front passenger seat involved in 


frontal or rear impacts. 
Seat Impact Site 
Group Position Comparison 
1 Frontpassenger Lateral (on site 
and back vs off site) 
outboard 
2 SBackoutboard Frontal vs rear 


8 Frontpassenger Frontal vs rear 


various impact sites was also compared using 
x’ analysis. The analysis of variance statisti- 
cal test was used to compare overall injury 
severity and severity of head and face inju- 
ries for the various impact sites. Small num- 
bers and primarily minor injuries prevented 
analysis of the variancé in injury severity to 
other body areas. P=<.05 was considered sta- 
tistically significant. 
RESULTS 
Injury Severity 


Table 1 shows the distribution - of 
MAIS by seat location and impact site. 
Among those in group 1 dateral impact), 
all the serious injuries were incurred in 
on-site impacts. Forty-one percent of 
those in on-site lateral impacts sus- 
tained injuries with an MAIS of 2 or 
greater, far exceeding the proportion of 
serious injuries in any other group. 
None of those involved in off-site lateral 
impacts sustained more than a minor 
injury (MAIS=1). Among those in 
group 2 (the back outboard seats); 10% 
sustained an injury with an MAIS of2 or 
greater in frontal impacts compared 
with 7% in rear impacts. In group 3 (the 
front passenger seat), all of the serious 
injuries were in frontal impacts; 20% of 
these children sustained an injury with 
an MAIS of 2 or greater. Of those in 
group 3 in rear impacts, none received 
more than a minor injury (MAIS= 1), 
similar to the results seen in off-site 
lateral impacts. Significant differences 
in injury severity, however, were only 
found in group 1. The mean MAIS for 
on-site lateral impacts was 1.6, com- 
pared with 1.0 for off-site impacts 
(P = .005), 


Anatomic Site of Injury 


Head and Face Injuries. — Seventy 
percent of the children sustained an in- 
jury to the head or face. Although there 
were no significant differences in the 
percentage who sustained head and face 
injuries within each group, trends were 
apparent. The largest proportions were 
in frontal impacts in both the back (81%) 
and front (77%) seats. Head and face 
injuries were somewhat less frequent 
among those in rear impacts, although a 
greater percentage was seen among 
those in the back seat (67%) compared 
with the front seat (50%). The only sig- 
nificant difference in the severity of 
head and face injuries was found in 
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Table 2.—Head and Face Injuries in Restrained 4- to 9-Year-Olds by Seat Location 
and Impact Site 


Seat impact 
Location Site 


Lateral (off site) 
Lateral (on site) 


Group 


Front or 
back 
outboard 


Back Frontal 
outboard Rear 
Front Frontal 


passenger Rear 





*NS indicates not significant. 


No. of 
Children 


Mean 
Abbreviated 
injury Score 
ot Children 
With Head or 
Face Injury 


Head or 
Face Injury, 
No. (%) 


12 (67) 
19 (70) 


17 (81) 
18 (67) 
20 (77} 
6 (50) 
92 (70) 


Table 3.—Lower-Torso Injuries in Restrained 4- to 9-Year-Olds by Seat Location 
and Impact Site 


Seat 
Location 
Front or 
back 
outboard 


Back Frontal 
outboard 


Group 


Rear 
Front Frontal 


passenger Rear 


*NS indicates not significant. 


Lateral (off site) 
Lateral (on site) 





Lower-Torso 


injury, 
No. (%) 


4 (22) 
6 (22) 


No. of 
Children 


6 (29) 
1 (4) 
7 (27) 
0 
24 (18) 


Tabie 4.—Spine Injuries in Restrained 4- to 9-Year-Olds by Seat Location 
and Impact Site 


Seat 
Location 


Front or 
back 
outboard 

Back Frontal 
outboard Rear 

Front Frontal 


passenger Rear 


*NS indicates not significant. 


group 1; on-site lateral impacts resulted 
in more serious head and face injuries 
than off-site lateral impacts (P=.03, 
Table 2). 

Torso Injuries.—Upper-torso inju- 
ries were infrequent, sustained by only 
6% of the sample. No significant differ- 
-ences were found between seat location 
and impact sites, and the injuries were 
predominantly minor (AIS = 1). 

Lower-torso injuries were incurred 
by 18% of the sample (Table 3). In both 
the back and front seats (groups 2 and 
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Lateral (off site) 
Lateral {on site} 





No. of 
Children 


Spine injury, 
No. (%) 


3 (17) 
2 (7) 


1 (5) 
6 (22) 
3 (12) 
5 (42) 
20 (15) 


3), frontal impacts resulted in a signifi- 
cantly greater proportion of lower-torso 
injuries than did rear impacts. Most of 
the injuries were minor abrasions or 
contusions. Two children with serious 
torso injuries were in the front seat in 
frontalimpacts, and the other was in the 
back seat in an on-site lateral impact. 
Extremity Injuries. —Upper-ex- 
tremity injuries were incurred by 11% 
of the sample. Lower-extremity inju- 
ries were also sustained by 11% of the 
sample. There were no significant dif- 
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ferences in the proportion of extremity 
injuries by seat location and impact site 
for either upper or lower extremities. 
One lower-extremity fracture occurred 
in a lateral on-site impact, and two oc- 
curred in the back seat by contact of the 
leg with the back of the front seat in rear 
impact collisions. 

Spine Injuries.—Spinal injuries 
were predominantly rear impact phe- 
nomena (Table 4). By far the greatest 
proportion was seen among those in the 
front seat (42%), followed by those in 
the back seat in rear impacts (22%). The 
injuries were predominantly minor 
strains. Only one child, 6 years of age, 
who was in the back seat in a rear im- 
pact, sustained a serious spinal injury. 
This child struck the back of the front 
seat and sustained a cervical spine sub- 
luxation and multiple skull fractures. 


Case Descriptions of 
Seriously Injured Children 


Fifteen percent of all children sus- 
tained an injury with an MAIS of 2 or 
greater. Over half of the serious injuries 
(MAIS =2) were internal head injuries. 
Case descriptions are presented in Ta- 
ble 5. 

Group 1 (Outboard Position, Later- 
al Impact). — Among all of the seriously 
injured restrained children with an 
MAIS of 2 or greater, the greatest pro- 
portion consisted of children in the out- 
board seating positions involved in on- 
site lateral impacts. In fact, all of the 
serious injuries in lateral impacts were 
to children seated on the side of the 
impact of the crash. The major injury 
pattern in these children was either a 
serious head injury or an extremity in- 
jury. This occurred in both the back and 
front seats in lap as well as lap/shoulder 
belts. Vehicle intrusion in a number of 
these cases indicates the severe nature 
of several of these lateral impacts. 

Group 2 (Back Seat, Frontal or 
Rear Impact).—In this group, serious 
injuries were equally divided between 
frontal and rear impacts. The serious 
injuries were either head injuries pri- 
marily caused by hyperextension of the 
upper torso over the lap belt and impact 
with the back of the front seat or ex- 
tremity fractures, also caused by im- 
pact with the back of the front seat. No 
serious abdominal injuries were seen in 
this group. Only one child sustained a 
serious spinal injury. This involved a 6- 
year-old in a rear impact who struck the 
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Table 5.—Serious Injuries in Restrained 4- to 9-Year-Olds by Seat Location and Impact Site 


Patient No./ 
Age, y 


Seat 
Location 


Mechanism 


Restraint of Injury 


Maximum 
Abbreviated 
Injury Score 





Injuries 


ew som 


1/9 


Front passenger 


„Group 1 (Front or Back Outboard Seat, Lateral Impact). . 


R fractured ribs, lung contusion, 


Lateral (on site) Restrained, Intrusion of vehicle, 4 
presumably interior impact subarachnoid hemorrhage, R 
kap/shoulder frontal hematoma 
2/5 Front passenger Lateral (on site) La>/shoulder Intrusion of vehicle, R femur fracture, lip contusion 3 
interior impact 
3/9 Front passenger Lateral (on site) La>/shoulder Intrusion of vehicle, | Depressed R frontal skull fracture, 3 
interior impact head laceration, R leg contusion 
4/7 Front passenger Lateral (on site) Las Hit windshield L skull fracture (vault), concussion, 2 
L. forehead laceration, knee 
abrasion 
5/9 Front passenger Lateral (on site) Lap/shoulder Intrusion of vehicle, Concussion, R clavicle fracture, 2 
interior impact R leg contusion 
6/8 Back passenger Lateral {on site) Lap Unknown L cerebral contusion, L parietal 3 
skull fracture, bladder contusion 
7/9 Back driver Lateral (on site) Lap Hit door Concussion, L. forehead 2 
hematoma 
8/5 Back driver Lateral (on site) Lap Hit door L clavicle fracture,.L head and hip 2 
contusions 
9/4 Back driver Lateral (on site) Lap Hit door L clavicle fracture, L head 2 
contusion 
10/7 Back driver Lateral (on site) Lap Flying glass Head laceration 2 
11/7 _ Back driver _ Lateral (on site) Lap =§=' _ Hit back of seat. L humerus fracture, L leg abrasion ae 
i PONIES Group 2 (Back Outboard Seat, Frontal or Rear Impact) EOE EPRI bas 
12/5 Back passenger Rear Lap - Back seat pushed Bilateral femur fractures, R cheek 3 
up against front and L elbow abrasions 
seat 
13/6 Back passenger Rear Lap Hit back of front Depressed fracture of L occipital 3 
seat skull, bilateral comminuted 
fracture of frontal skull, 
subluxation of cervical spine 
14/6 Back passenger Frontal Lap Hit back of front Concussion, facial laceration, 2 
seat and strained abdominal contusion 
. A ` a eee against seatbelt aaa. a aa a a nee 
ae ee a a Group 3 (Front Passenger Seat, Frontal or Rear Impact} a3 oe 
15/8 Back driver Frontal Lap Hit back of front Extensive facial laceration 2 
seat 
16/4 Front passenger Frontal Seat belt injured from seat Real perforation with peritoneal 5 
belt hemorrhage 
17/9 Front passenger Frontal Lap/shoulder Hit windshield Depressed occipital skull fracture, 3 
. concussion, facial laceration 
18/8 Front passenger Frontal Lap/shoulder Hit dashboard and Cerebral edema, small contusion 3 
windshield on forehead 
19/7 Front passenger Frontal Lap/shoulder Hit dashboard and Concussion, abdominal 2 
with strained against contusions, forehead abrasions 
shoulder seat belt 
portion 
behind 
20/9 Front passenger Frontal Lap/shoulder Came out of seat Liver laceration, facial abrasions 2 
with belt and hit 
shoulder windshield and 
portion dashboard, 
behind and striking abdomen 
belt not and face 
securely 
fastened 


back of the front seat and sustained mul- 
tiple skull fractures and subluxation of 
the cervical spine. 

Group 3 (Front Seat, Frontal or 
Rear Impact). — All of the serious inju- 
ries to this group of children in the front 
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seat involved in frontal impacts. One 
child sustained an ileal perforation 
caused by the seat belt. All of the other 
seriously injured children struck the 
front of the vehicle. In two cases the 
shoulder part of the belt was not proper- 


ly used; the shoulder portion of the belt 
was flipped behind the child. One child 
sustained a liver laceration, the other, a 
serious head injury. In the other two 
eases, even though the children were 
using the shoulder portion of the seat 
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belt, they were still moved forward and 
hit the windshield or dashboard, sus- 
taining serious head injuries. 


COMMENT 


This study was undertaken to exam- 
ine injuries sustained by children 4 to 9 
years of age who were restrained at the 
_ time of a motor vehicle crash. This age 
group was selected because it is a spe- 
cial group with respect to occupant pro- 
tection. These children have outgrown 
the child safety seat and are placed in a 
seat belt system designed for the adult 
body configuration. Patterns and sever- 
ity of injury were analyzed by seat loca- 
tion and crash impact site. In the back 
seat these children were restrained in 
lap belts, and in the front seat they were 
in lap/shoulder belts. 

One of the most striking features of 
the analysis was that among these re- 
strained 4- to 9-year-olds there was a 
substantial proportion of head and face 
injuries; 70% of the entire sample sus- 
tained an injury to the face or head. This 
occurred in all seat locations and impact 
sites but was more of a problem in fron- 
tal impacts in both the front and back 
seats. Most of the head and face injuries 
were minor; however, 12% were serious 
and included injuries such as concus- 
sions, skull fractures, and internal head 
injuries. Several of these children 
struck the windshield or dashboard if 
they were in the front seat or the back of 
the front seat if they were in the back 
seat. A significant proportion of the 
most severe head injuries was sustained 
by children involved in on-site lateral 
impacts. 

Another important finding was the 
marked proportion of serious injuries 
sustained by restrained children in on- 
site lateral impacts; 41% of these chil- 
dren had injuries with an MAIS of 2 or 
greater. The injuries primarily oc- 
curred as a result of vehicle deformation 
into the passenger compartment in the 
area where the child was seated. Thus, 
in the case of a serious lateral impact 
crash with vehicle deformation, belt 


systems do not appear to provide ade- 


quate protection. 

A recent National Transportion Safe- 
ty Board study reported a substantial 
number of abdominal injuries among 
those involved in frontal collisions who 
were restrained in lap belts in the rear 
seat.“ We did not see this in this study. 
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We had only two cases of serious inju- 
ries to rear-seated children in frontal 


. impacts over the 7 years, ana neither 


child sustained a serious internal ab- 
dominal injury. One child sustained a 
concussion and the other an extensive 
facial laceration. The serious spinal in- 
jury in this study was sustained by a 
child lap-belted in the back seat in a rear 
impact. 

It is clear from this study that occu- 
pant protection in the lateral on-site im- 
pact requires changes in car design, eg, 
thickened doors and better padding to 
absorb more energy of the impact and 
increased space between the door and 
the occupant. Based on the data in this 
study and until improvements in vehicle 
design have been made, the middle rear 
seat may be the safest in the event of 
lateral impacts. 

Except for on-site lateral impacts, 
most of the injuries to seat-belted chil- 
dren were minor. The seat belt-induced 
injuries were few and survivable. Since 
no children were ejected from the vehi- 
cle, it appears that seat belts prevented 
ejection. However, in view of the fact 
that a large proportion of the restrained 
children sustained injury to the head 
and face, there is a need for research to 
determine the fit of vehicle seat belts for 
children of this age. Child-sized dum- 
mies of various sizes should be devel- 
oped and tested with all types of re- 
straint systems. In addition, data on 
children in real-life crashes must contin- 
ue to be gathered. Based on the findings 
of dummy crash testing and real-life 
crashes, seat belts may need to be modi- 
fied or special seats may need to be de- 
signed to provide optimal occupant pro- 
tection for children in the 4- to 9-year 
age group who have outgrown child 
safety seats. 

While transitional restraint systems, 
ie, booster seats, are available for 4- to 
9-year-old children, observational stud- 
ies indicate low usage rates. At this 
point, crash data on young children in 
booster seats are not available. Addi- 
tional research on the effectiveness of 
boosters in real-life crashes is needed. If 
the current booster seats are indeed 
protective, measures to increase usage 
should be addressed. Alternatively, if 
seat belts and current booster seats do 
not fit or optimally protect children who 
have outgrown child safety seats, it may 
be necessary to design aseat for the 4- to 
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9-year-old child similar to child safety 
seats. 

Until a more protective system is de- 
veloped and is in widespread use, chil- 
dren 4 to 9 years of age should use avail- 
able vehicle seat belts. For children in 
the front seat, moving the seat as far 
back from the dashboard as possible, 
and for those in the back seat, moving 
the front seat forward, may eliminate 
some of the interior impact injuries. Use 
of lap/shoulder belts in the rear seat 
may also help to eliminate some of the 
more forceful head impacts. Overall, 
seat belts work, and parents must re- 
quire children to use them. 
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Long-term Outcome of Adolescents With Anorexia Nervosa 


Richard E. Kreipe, MD; Bruce H. Churchill; Jaine Strauss, PhD 


e The long-term outcome of 49 adoles- 
cent girls hospitalized for the treatment of 
anorexia nervosa on a pediatric service 
was determined by personal Interview an 
average of 80 + 21 months after admission 
to the hospital. The mean age at follow-up 


was 22.7 years. Between admission to the 


hospital and follow-up, body weight in- 
creased, on average, from 72.1% to 96.1% 
of ideal. Amenorrhea occurred in all sub- 
jects, but menstruation began or resumed 
in 80% of patients after hospitalization, at 
a mean body weight 90.3% + 6.5% of Ideal. 
A total of 15 pregnancies resulted in 2 
elective abortions, 3 ongoing pregnan- 
cles, and 10 healthy newborns. No subject 
who desired to become pregnant was un- 
able to conceive. Almost half of the sub- 
jects (22 of 45) acquired binge eating pat- 
terns after hospitalization. Overall, 86% 
had a satisfactory outcome. These data 
indicated that adolescents with anorexia 
nervosa can be successfully treated witha 
developmentally orlented, multidisciplin- 
ary approach that includes inpatient and 
outpatient management based in pedi- 
atrics. 
(AJDC. 1989;143:1322-1327) 


norexia nervosa is an eating disor- 

der characterized by voluntary star- 
vation due to a disturbed body image in 
which one’s body is perceived as being 
fat (even at normal or low weight), an 
intense fear of obesity, and a relentless 
obsession to become thinner.’ Occur- 
ring almost exclusively in adolescent 
girls, it results in numerous physiologie 
sequelae, including extreme weight loss 
and malnutrition, marked hypometabo- 
lism, amenorrhea, and osteoporosis.’ 
Mortality as high as 50% has been re- 


Accepted for publication June 5, 1989. 

From the Division of General Pediatrics and Ado- 
lescent Medicine, Department of Pediatrics, Uni- 
versity of Rochester (NY) Medical Center, Strong 
Children’s Medical Center (Dr Kreipe and Mr 
Churchill); and the Department of Psychology, Wil- 
_ liams College, Williamstown, Mass (Dr Strauss). 

Reprint requests to Department of Pediatrics, 
University of Rochester Medical Center, Box 690, 
661 Elmwood Ave, Rochester, NY 14642 (Dr 
Kreipe). 


1322 AJDC—Vol 143, November 1989 


ported, but recent reports suggest a 


death rate between 2% and 8%.’ Al- 


though mortality has decreased, the in- 
cidence has increased.during the last 
few dezades to “near epidemic” levels.* 
Recent. studies of anorexia nervosa 
among middle-class adolescent girls re- 
port a prevalence rate of between 1% 
and 4%.° Because underlying psycho- 
logical and developmental factors play a 
significant etiologic role, multidisciplin- 
ary treatment including medical care, 
behavior modification, and psychother- 
apy is most successful.° However, be- 
cause psychosocial factors often domi- 
nate the clinical presentation, the 
pediatrician’s role in treatment often is 
relegated to providing medical backup 
rather than patient management.’ 
Since the course of the illness is pro- 
tracted, determination of outcome of 
treatment can be made only on long- 
term follow-up. Morgan and colleagues* 
advise that the follow-up interval 
should be at least 4 years. Most studies 
fulfilling this criterion among child and 


adolescent’ populations are reported in 


the psychiatric literature, with little at- 
tention paid to biologic outcome.” Out- 
come sżudies in the pediatric literature 
generally have been short term.” 

- We report the long-term outcome of 
49 girls admitted consecutively to our 
hospital on the pediatric service for the 
treatment of anorexia.nervosa. All but 
eight patients were cared for by the 
same pediatrician (R.E.K.). Data on 
mortality, morbidity, weight, eating 


.and purging behaviors (including cross- 


over to binge eating), and psychosocial 
functioning were obtained. We also de- 
termined fertility history and the 
weight at which menstrual periods re- 
sumed. Specifically, we sought to de- 
scribe the long-range prognosis for ado- 
lescents with anorexia nervosa whose 
care was managed primarily by pedia- 
tricians in a multidisciplinary health 
care team. 


PATIENTS AND METHODS 


The medical records of all girls who were 
admitted to Strong Memorial Hospital 
(Rochester, NY) during the 6-year interval 
between January 1, 1979, and December 31, 
1984, for at least 2 weeks of treatment for 
anorexia nervosa (N=62) by a pediatrician 
with special interest in adolescent medicine 
were reviewed. Seven subjects discharged . 
from the hospital with a diagnosis of anorexia 
nervosa, but who fulfilled criteria for bulimia 
nervosa only, were eliminated from further 
consideration. The remaining 55 subjects, all 
white adolescents who met criteria for the 
diagnosis of anorexia nervosa, were con- . 
tacted by mail and telephone to be included in 
this long-term outcome study. One subject 
had committed suicide, 2 refused to partici- 
pate, two gave limited information, and 1 
could not be located. The remaining 49 sub- 
jects (89% response rate) form the study 
sample. 

Structured personal interviews were held 
with 47 subjects; parents alone provided in- 
formation for 2 subjects. Four patients did 
not complete the entire interview, resulting 
in a denominator of 45 for some variables. To 
minimize potential bias regarding the assess- 
ment of outcome, each interview was con- 
ducted by a medical student (B.H.C.) who 
had previously reviewed each subject's med- 


-ical record to obtain information about hospi- 


talization, but who had had no previous con- 
tact with any subject. i 
The inpatient treatment program for these 
patients has been previously described.” All 
subjects received medical treatment focused 
on physical health and weight gain, proper 
nutrition, normal adolescent development, 
and some psychotherapy (individual, family, 
group, either alone or in combination) before, 
during, and after hospitalization. Specifical- 
ly, 14 (29%) had received individual therapy 
only, and 2 (4%) had received family therapy 
only. Five subjects (10%) had received both 


- individual and group therapy, while 14 (29%) 


had received both individual and family ther- 
apy. An additional 14 (29%) had received a 
combination of individual, group, and family 
therapy. At follow-up, 6 (12%) were still re- 
ceiving medical treatment, 6 (12%) were in 
psychotherapy, but only 3 (6%) were still 
obtaining -both medical and psychological 
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Table 1.—-Demographic Variables for 
49 Adolescents Hospitalized for 
Treatment of Anorexia Nervosa 


Table 2.—Education, Employment, and Living Arrangements at Follow-up 


No. (%) of Patients by Age, y 


e 
At first hospitalization, 
mean (range) i 
Age, y 16.0 (8-22) 
% of ideal bcdy weight 
(IBW) for sex, height, 
and age 
At follow-up 
Age, y, mean (range) 22.7 (14-29) 


Enrolled in school 8 (100) 
6 (75) 
8 (100) 
0 (0) 
0 (0) 
0 (0) 


8 (28) 
23 (79) 
5 (17) 
8 (28) 
4 (14) 
12 (41) 


Employed outside the home 
Living with parents 


72.1 (47-88) Living with friends 


Living alone 


Living with spouse 


% of IBW, mean (range) 96.1 (72-137) 
No. (%} of patients by 
% of IBW 
70%-89% 
90%-109% 
=110% 
Time since first 
admission, mo, mean 
(range) 


17 (35) 
26 (53) 
6 (12) 


79.8 (48-150) 





care for their anorexia nervosa. Although 
most patients received formal mental health 
care, we emphasize that the overall manage- 
ment of care of these patients was provided 
by pediatricians in pediatric settings. 

- Interview data were used to determine a 
score on the Global Assessment Scale (GAS) 
for each subject.” This instrument rates sub- 
jects with eating disorders in five clinically 
relevant areas (percentage of ideal body 
weight [IBW] for sex, height, and age; men- 
struai history; eating habits; social adjust- 
ment; and education/employment) and pro- 
vides a single outcome score. By convention, 
scores are divided into four outcome catego- 
ries: 0 to 3, excellent; 4 to 7, much improved; 
8 to 11, symptomatic; and 12 to 23, poor. A 
score of less than 8 indicates a satisfactory 
outcome. Data were analyzed and tests of 
statistical significance were performed with 
the SAS computer program, release 5.18. 
Tables 1 and 2 show pertinent weight and 
demographic variables for this sample. 


’ RESULTS 
Mortality 


One patient was known to have com- 
mitted suicide, and 1 patient could not 
be contacted. Therefore, the highest 
possible mortality among the original 55 
subjects was less than 4%. The patient 
who committed suicide had developed 
major depression requiring psychiatric 
care, had attempted suicide previously, 
and had developed intractable bulimia 
nervosa. Two other patients included in 
the study had attempted suicide. 


Morbidity 


The most commonly reported physi- 
cal symptoms were related to the gas- 
trointestinal tract. Eight subjects com- 
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plained of chronic constipation, even 
among those who had attained normal 
weight. Irritable bowel syndrome was 
reported by two subjects, and two oth- 
ers had had a perforated duodenal ulcer. 

One subject who had vomited for 
more than 7 years reported frequent 
involuntary reflux of stomach contents. 
Significant dental enamel erosion oc- 
curred in two subjects who had been 
vomiting for an average of 10.5 years. 

One of the youngest subjects was 
being studied for short stature and pri- 
mary amenorrhea. One individual had 
developed hypothyroidism. The re- 
maining 32 subjects had enjoyed rela- 
tively good health, except for some 
problems during pregnancy (see next 
section). More than half (59%) of pa- 
tients reported no health problems after 
discharge from the hospital. 

The majority of subjects (86 [78%]) 
were not taking any medication regular- 
ly. The most common prescription 
medicine, being taken by 5 subjects, 
was oral contraceptive pills. Four sub- 
jects (8%) were taking psychoactive 
medications: 2 were taking imipramine, 
1 was taking lithium carbonate, and 1 
was taking both lithium carbonate and 
phenelzine sulfate (a monoamine oxi- 
dase inhibitor). Three were taking bulk- 
forming laxatives because of persistent 
constipation. In general, the group was 
relatively healthy and did not complain 
of persistent medical problems. 


Weight, Menstruation, and Fertility 


Although the lowest weight reached 
by the group (+SD) averaged only 
72.1% +9.2% of IBW, at follow-up their 
weight had inereased significantly 
({=12.2; P<.01), having attained a 
mean of 96.1% + 13.3% of IBW. Seven- 
teen individuals (85%) weighed less 
than 90% of their IBW, 6 individuals 
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(12%) were more than 110% of their 
IBW, and 26 (58%) were between 90% 
and 110% of their IBW. 

All subjects experienced amenorrhea 
during their illness. Eleven subjects de- 
veloped anorexia nervosa before men- 
arche; the remaining 38 individuals had 
secondary amenorrhea. Amenorrhea 
persisted at follow-up in 10 subjects. 
Three subjects, aged 15, 18, and 19 
years, had primary amenorrhea and had 
developed their eating disorder at the 
ages of 9, 12, and 12 years, respectively. 
One of the 10 amenorrheic subjects had 
resumed her menses after hospitaliza- 
tion but had not menstruated in the 6 
months before follow-up. The present 
mean percentage of IBW of the amenor- 
rheic group was 84.6%+7.1% of IBW 
(range, 72% to 90%; Table 3). 

In contrast to the amenorrheic group, 
the 38 individuals who were menstruat- 
ing at follow-up weighed signficantly 
more, averaging 98.9% + 12.7% of IBW 
(t=3.4; P<.01). Those who were men- 
struating regularly weighed essentially 
the same as those who had irregular or 
sporadic menses. One subject had regu- 
lar menses at 94% of her IBW but had 
been cycled with hormonal replacement 
when she was at only 82% of her IBW; 
the other four subjects taking oral 
contraceptives had started taking them 
after their periods had resumed spon- 
taneously. 

Overall, 39 (80%) of 49 subjects had 
gained sufficient weight at some time 
after hospitalization either to initiate or 
to regain menstruation. Eight of 11 pa- 
tients who had primary amenorrhea 
eventually began to menstruate. Their 
average age at menarche was obviously 
delayed, averaging 16.3 years. Al- 
though 31 (82%) of 38 subjects with sec- 
ondary amenorrhea eventually re- 
sumed menstruation, the interval from 
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Table 3.—Menstruation, Weight on 
Return of Menstruation, and Fertility 
After Treatment for Anorexia Nervosa 


Variable Value 


No menses in previous 
6 mo 
No. (%) of patients 
% of idea! body 
weight (IBW), 
mean (range) 
Menses in previous 6 mo 
No. (%) of patients 
% of IBW, mean 
(range) 
Regular* 
No. of patients 32 
% of IBW, mean 
(range) 
Sporadic or irregular 
No. of patients 
% of IBW, mean 
(range) 
Mean % of IBW on return 
of mensest 
Primary amenorrhea 
Secondary 
amenorrhea 
No. of pregnancies 
Deliveries 
Abortions 
Ongoing 
Difficulty becoming 
pregnant 


10 (21) 


85 (72-93) 
38 (79) 


98 (81-137) 


99 (81-137) 


6 
96 (86-117) 


90.3+6.5 
91.6+9.6 


89.9+5.5 
15 (9 patients) 
10 


*Includes two pregnant subjects whose weight is 
not included in the determination of mean percent- 
age of IBW. - 

TTwo subjects (one who began menses because 
of hormonal replacement and another whose return 
of menses was delayed by the occurrence of 
hypothyroidism until the patient reached 72 kg) are 
not included in the determination of the mean 
percentage of IBW. 


the cessation to the return of menses 
varied widely, from a few months to 
more than 6 years. The reported weight 
at which menses returned averaged 
90.8% +6.5% of IBW, with a range of 
79% to 101% of IBW. There was not a 
significant difference in the percentage 
of IBW on return of menses for those 
who were menstruating sporadically 
compared with those who were men- 
struating regularly (92.8% vs 89.5% of 
IBW). 

Thirteen subjects were married; 8 of 
them had become pregnant. These 
women had experienced 14 pregnancies 
. and 10 deliveries since the onset of their 
anorexia nervosa. Three were pregnant 
at the time of follow-up, and another had 
had an induced abortion. One of the un- 
married subjects also had had an in- 
duced abortion, bringing to 15 the total 
number of known pregnancies in the 
sample. No miscarriages were re- 
ported. There were 2 complicated preg- 
nancies, both occurring in the same indi- 
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Table 4.—-Food-Related Habits Before and After Treatment Started 
and at Follow-up (N = 45) 


No. (%) 


PES a, ee 


Before 
Treatment 
Started 


45 (100) 
0 (0) 
33 (73) 
6 (13) 
11 (24) 
2 (4) 
11 (24) 
10 (22) 
o (0) 


Daily food restriction 
No food restriction 
Exercise 

Binge eating 

Vomit ng 

Ipecac 

Laxatives 

Diet pills 

Diurelics 





vidual; toxemia occurred in the first and 
gestational diabetes in the second preg- 
nancy. All 10 offspring of the 7 subjects 
who had given birth had uncomplicated 
neonatal courses. 

No one reported infertility. All of 
those who desired to become pregnant 
had been able to do so within 1 year. One 
of the three pregnant subjects had been 
taking birth control pills until 8 months 
before data collection. She became 
pregnant 4 months after the interview. 

In summary, 80% of patients re- 
gained their menstrual periods when 
their weight rose to within 10% of ideal. 
No one desiring pregnancy was unable 
to conceive. When subjects did con- 
ceive, there was no evidence of adverse 
neonatal outcome. 


Food-Related Habits 


Detailed histories about eating and 
weight loss methods obtained from 45 
subjects are summarized in Table 4. Ali 
subjects, by definition, had engaged in 
daily food restriction before treatment 
began. At the time of follow-up, 44% of 
subjects reported no regular dieting be- 
havior, while 27% reported daily food 
restriction and 29% limited their intake, 
but not on a daily basis. Compulsive 
exercise was a commonly used means of 
weight control, employed by 73% of sub- 
jects before treatment started. At fol- 
low-up 38% still exercised regularly to 
control their weight. 

Purging (vomiting or laxative use) as 
a means to lose weight was used at some 
time in the course of the illness by more 
than half of the subjects (28 of 45). Ap- 


After 
Treatment At 
Started Follow-up 


12 (27) 
20 (44) 
17 (38) 
13 (29) 
10 (22) 
1 (2) 
4 (9) 
1 (2) 
1 (2) 


2 (4) 
22 (49) 
12 (27) 

4 (9) 
12 (27) 

7 (16) 

4 (9) 


proximately one half of this subgroup 
initiated the use of these methods of 
weight control before treatment; the 
other half started them only after treat- 
ment had started. Four individuals (9%) 
were still using laxatives to control 
weight at follow-up. In contrast, 10 sub- 
jects (22%) were still vomiting at follow- 
up; 6 had used this method of weight 
control before treatment, but 4 had not 
begun to vomit until after treatment 
started. Three of the 4 who were using 
laxatives were also vomiting to control 
weight. The use of ipecac, diuretics, or 
appetite suppressants was rarely re- 
ported, as expected in a group of pa- 


tients who primarily restrict intake. 


A significant crossover to binge eat- 
ing (bulimia) did occur over the course of 
treatment. Only 6 subjects (18%) had 
given a history of any binge eating be- 
fore treatment began. Of those 6 sub- 
jects, three still reported binge eating 
at least once a week. However, almost 
half (22) of the total group had begun to 
binge eat after entering treatment; 10 of 
them still engaged in binge eating at 
least once a week. Of the 18 subjects 
who reported current binge eating, 8 
(62%) were also vomiting at least once a 
week to control weight. In summary, 
dieting tended to normalize, with only a 
quarter of the group restricting their 
intake daily at follow-up. Likewise, 
compulsive exercising decreased by 
half. However, binge eating, vomiting, 
or both were dysfunctional eating beha- 
viors that developed during recovery 
from restrictive anorexia nervosa in al- 
most half of the subjects. 


Outcome of Anorexia Nervosa—Kreipe et al 


Education 


Thirty-nine of the 41 individuals old 
enough to have graduated from high 
school had done so. One of the 2 high 
school dropouts planned to return to 
school. Of those 29 subjects old enough 
to have graduated from college, 20 
(69%) had completed some post-high 
school education, 12 (41%) had com- 
pleted college, and 6 (21%) had gone on 
to graduate school. Their fields of study 
included education, medicine, nursing, 
nutrition, and business. Despite the 
high level of education already attained, 
44 (90%) of the 49 total subjects had 
plans to continue their education. In ad- 
dition, 17 (71%) of 24 subjects enrolled 
in school also had part-time employment. 

More than one third of subjects (17 of 
49) reported having had problems in 
school as a result of their eating disor- 
der. Problems included being preoccu- 
pied with their weight, having difficulty 
concentrating, and missing school be- 
cause of hospitalization. 


Employment 


At follow-up, 39 subjects (80%) were 
employed at least part time. Seven of 10 
unemployed subjects were full-time 
students. The remaining 3 individuals 
who were neither employed nor in 
school were all caring for their children 
at home. Among the 21 subjects who 
were not in school but who were em- 
ployed outside of the home were 8 teach- 
ers, 2 nurses, 2 business managers, a 
nutritionist, and an investment broker. 
Overall, 5 subjects worked in food-re- 
lated services full time. 

In contrast to education, only 8 (16%) 
of 49 subjects reported having had diffi- 
culty finding or maintaining employ- 
ment because of their anorexia nervosa. 
Five (62%) of these 8 also experienced 
problems with school. Overall, 4 sub- 
jects noted how their compulsivity and 
rigidity had diminished their efficiency 
and satisfaction at work. Two subjects 
felt limited by their diminished physical 
capacity; 1 subject who developed bu- 
limia nervosa had difficulty because of 
binge eating at work as an ice cream 
vendor. Concerns about the types of 
jobs available to adolescents (mostly 


low-paying jobs related to food that pre- 


sent little challenge or potential for ad- 
vancement) were éxpressed by 62% of 
those having trouble with work. 
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GAS Scores 


The GAS outcome category could be 
determined for 48 subjects; the patient 
who died was included in the “poor” cat- 
egory. More than half (55%) of the sub- 
jects had an excellent outcome by GAS 
standards. Fourteen (31%) were in the 


“much improved” category, while 7 


(14%) were in the “symptomatic” or 
“poor” group. The overall mean GAS 
score was 3.58 +3.3. The average GAS 
score for those 16 subjects weighing less 
than 90% of their IBW was 6.00 +38.3, 
significantly higher than the score of 


1.96 + 2.5 for the 25 normal-weight sub- 


jects (¢=5.0; P<.01). 

In general, the six surviving patients 
rated as symptomatic or poor felt 
“trapped” by their illness and realized 
that weight loss could not solve their 
problems but could find no way to give 
up their eating disorder. Their dissatis- 
faction was not with feeling overweight, 
but with feeling powerless to control 
their weight. Four of the subjects in this 
group were vomiting daily at follow-up, 
and the individual who had committed 
suicide was driven to this act by her 
inability to stop vomiting. The remain- 
ing two subjects in the poor-outcome 
group were engaged in severe daily di- 
etary restrictions. 

Although only 21% of the total ampie 
reported vomiting at follow-up, five 
(71%) ofthe group with a GAS score of 8 
or higher reported vomiting. The mean 
GAS score of the vomiting group was 
three times that of the nonvomiting 
group (7.52.7 vs 2.4+2.6; £=5.5; 
P<,01). The presence of binge eating at 
least once a week was only slightly less 
ominous and was generally associated 
with vomiting as well. The mean GAS 
score of the group that binged was 
6.5+3.38, while those who did-not binge 
averaged 2.1+2.2 ({=5.0; P<.01), 


COMMENT 


Anorexia nervosa traditionally has 
been considered a chronic condition 
with a variable, but generally poor, 
prognosis. A pediatric reference text 
recently summarized, “after 5 years, 
approximately one-third of the patients 
are symptom-free, one-third of the pa- 
tients have symptoms but are function- 
ing well, and one-third of the patients 
are still incapacitated.” The data-sup- 
porting this bleak outlook generally 


Outcome of Anorexia Nervosa —Kreipe et al 


come from reports of psychiatric-based 
treatment, in which consultation is of- 
ten delayed by several | years after the 
initiation of symptoms. ” 

Nussbaum and colleagues” reported 
the first short-term outcome study. of 
anorexia nervosa treated on a general 
adolescent medical service. Overall, 
71% of the sample of 63 adolescents had 
a satisfactory outcome (GAS score, <8), 
with a group mean GAS score of 5.8. 
That was signifeantly less than the 8.4 
GAS score reported by Garfinkel and 
colleagues” in their psychiatric follow- 
up study. Notably, Garfinkel and asso- 
ciates’ subjects were more severely ill 
than either those of Nussbaum et al or 
the present study group: 55% of sub- 
jects had had one or more previous ad- 
missions for the treatment of anorexia 
nervosa, more than 3 years had elapsed 
from symptom onset to consultation, 
and the mean body weight of the group 
on entry into care was only 64.9% of 
normal. In contrast, only 51% of Nuss- 
baum and associates’ subjects were hos- 
pitalized, and they averaged slightly 
more than 1 year from symptom onset to 
treatment. The present study group 
had' been dieting, on: average, only 
16+1:2 years before the first 
hospitalization. 

Nonetheless, the mean GAS score of 
3.5 + 3.3 in our sample was significantly 
lower-than those in both of these reports 
(P<.01), with a satisfactory outcome in 
86% of our subjects. Although all of our 
subjects were hospitalized, at follow-up 
only 29% were binge eating and 27% 
were restricting food intake daily. 
These apparently better results may be 
due to different sample characteristics, 
different treatment methods, or a long- 
er follow-up interval. We found, as have 
others, that vomiting (reported by 21%) 
and, to a lesser extent, binge eating 
(reported by 29%) were associated with 
an unsatisfactory outcome. 

The mortality of less than 4% is di 
lar to that in other reports in the litera- 
ture.’ Close medical surveillance should 
eliminate death due to malnutrition. 
Death by suicide, on the other hand, is 
more difficult to control and has become 
the most common cause of death among 
persons with eating disorders. The only 
known death in our sample was due Le 
suicide. 

Our treatment emphasizes EETA 
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mentally oriented, multidisciplinary 
care based in pediatrics.. After dis- 
charge from the hospital, subjects were 
followed up as outpatients for varying 
lengths of time, receiving various types 
of medical, psychological, and pharma- 
cologic treatment as dictated by their 
specific needs and course of illness. Al- 
most all subjects received individual 
psychotherapy, and almost half partici- 
pated in family therapy. Treatment was 
provided by a variety of professionals, 
including psychiatrists, psychologists, 
and, social workers, for varying lengths 
of time. Because of the number of differ- 
ent forms of treatment and the small 
sample size, it is impossible to deter- 
mine outcome in relation to treatment 
modality or duration. Although treat- 


ment does tend to be prolonged, it does ` | 


not continue indefinitely. It is encourag- 
ing to find that the most commonly used 
` prescription medicine by our patients 
with anorexia nervosa was oral contra- 


ceptives, one of the most commonly pre- . 
‘seribed medications for all women in | 


this age group. The general lack of med- 
ications and of symptoms speaks to the 
overall well-being of the group at follow- 
up. Almost three fifths of the sample 
reported no signficant health problems 
after discharge from the hospital. When 


. symptoms or morbidity did occur after - 


hospitalization, they were most com- 
monly referrable to the gastrointestinal 
tract. Chronic constipation, irritable 


bowel syndrome, or peptic ulcer disease- 


was reported by a quarter of the sub- 
jects. In both subjects with peptic ulcer 
disease, the duodenal lesion was diag- 
nosed when the ulcer perforated, re- 
quiring emergency surgery. There 


were no recognized factors predispos-.. 


ing to perforation in either of these sub- 


jects. Involuntary esophageal reflux _ 


and dental enamel erosion occurred in 
subjects -with chronic vomiting, as 
expected." 

The primary physiologic dysfunction 
related to anorexia nervosa that con- 
cerns most parents and many patients is 
amenorrhea and the possibility of infer- 
tility. Our data are encouraging in both 
respects. Of the subjects who developed 
anorexia nervosa before menarche, 73% 
eventually began to menstruate. More 
than 81% of those with secondary amen- 
orrhea resumed menstruating. 

The common factor for initiation or 
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resumption of menstruation appeared 
to be attaining a weight that was ap- 
proximately 90% of IBW for height. The 
average weight in the amenorrheic 
group was significantly less than that in 


. the menstruating group. Gaining 


weight appears to be a necessary, but 


_ not always sufficient, factor in resuming 


menstrual periods, however. One sub- 
ject was amenorrheic for more than 6 
years. During the last 2 years of that 
interval her weight did not change ap- 
preciably, but she was enrolled in medi- 
eal school and under a great deal of 
stress. She attributed the eventual re- 
turn of her periods to being more re- 
laxed and having stable interpersonal 
relationships. 

This study cannot fully address the 
issue cf infertility in anorexia nervosa, 
since not all of the subjects were sexual- 
ly active or desiring to become preg- 
nant. Of the 15 known pregnancies in 
nine subjects, 2 ended in elective abor- 
tion, 3 were ongoing at the time of fol- 
low-up, and 10 went to term delivery. 
The seven subjects who carried their 10 


`- pregnencies to term all had newborns 
with no perinatal or neonatal complica- 


tions. Both of the complicated pregnan- 
cies occurred in the same subject, with 
no other subject reporting difficulty 
with pregnancy or delivery. ` 

No subject who desired to become 
pregnant had been unable to do so. One 
nulliparous subject who wanted to have 
a child was not considered infertile at 
the time of data collection since she had 
stopped taking birth control pills only 8 
months previously; she became preg- 
nant 4 months later. — 

Just as menstruation tended to nor- 


malize, so did eating habits. At follow- _ 


up only a quarter of the sample prac- 
ticed daily dietary restriction. This 
probably reflects the dieting’ habits of 


older adolescent and young adult wom- 


en in the general population. Interest- 
ingly, only one of the six overweight 
individuals was dieting at’ follow-up. 
Many of the subjects reported still being 


` concerned about their weight, even 


though this issue did not control their 
lives as it had when the eating disorder 
was active. Again, this may reflect a 
cultural bias toward thinness experi- 
enced by many girls. Several individ- 
uals remarked that they did not believe 
that it was possible to be “cured” of their 


eating disorder, likening it to alcohol- 
ism. They continued to harbor negative 
thoughts about weight and used weight 
loss to cope with stress, even though 
there was no evidence of active disease. 
The majority did believe, however, that 
they had or could overcome their disor- 
der and lead normal lives. A small num- 
ber of subjects continued to have seri- 
ous problems with eating and weight 
control. Two subjects were on severely 
restrictive diets. The other surviving 
four subjects in the “poor” outcome cat- 
egory all had pernicious binging and 
vomiting. All of the subjects with poor 
outcome appeared to have entered a 
“chronic” phase of their eating disorder, 
with little perceived hope.of recovery. 

A bothersome finding was the high 


rate of crossover to binge eating, vomit- 


ing, or both (generally not seen in re- 
strictive anorexia nervosa) after treat- 
ment began. Binge eating was initiated 
in approximately one half, and vomiting 
in one quarter, of the subjects. Al- 
though the majority had since stopped, 
there were still 10 subjects binge eating 
and 4 vomiting to control their weight. 
Of the 6 subjects who weighed more 
than 110% of. their IBW, 5 developed 
binge eating after hospitalization, and 8 
continued with it. © 

What makes these practices especial- 
ly vexing is the implication by some pa- 
tients that their habits developed as a 
complication of treatment. They per- 
ceived that they were expected to “eat 
their way out of the hospital” and would 
sometimes gorge themselves to “make 
weight.” Of course, binge eating and 
vomiting may be a part of the natural 
course of anorexia nervosa for some pa- 
tients. The literature suggests that 20% 
to 50% of subjects diagnosed as having 
anorexia nervosa eventually develop 
bulimic symptoms.” The clear mes- 
sage for clinicians, however, is that 
gaining weight should not be the sole 
focus of treatment and that unhealthy 
eating patterns (whether eating too 
little or eating too much) should be 
avoided, if possible. 

The eating disorder did not appear to 
have a significant impact on ultimate 
educational or employment goals. The 
high level of education either attained or 
planned is in concert with the striving 
for achievement that is so characteristic 
of persons who develop anorexia ner- 
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vosa. In many cases their perfectionism 
prevents them from being able to live up 
to their expectations, however. A 
theme expressed by more than one third 
of the group was difficulty concentrat- 
ing or paying attention in school, attrib- 
uted either to low weight or preoccupa- 
tion with weight. Few subjects had any 
difficulty finding or maintaining a job. 
Concern was expressed about the types 
of jobs available to young people with 
few work-related skills, with a percep- 
tion that most jobs were in food-related 
services. 

There are limitations to this pe 
study. The data are primarily retro- 
spective self-reported variables, with 
the obvious potential for overreporting 
or underreporting. In several cases, 
parents were also interviewed. We 
found no evidence of discrepancies be- 
tween parental and patient reports. 
Historical data that could be corrobo- 
rated in the chart were also reported 
accurately. Although weights were not 
actually measured, there was no evi- 
dence of systematic bias in the reporting 
of this value. Eleven patients had recent 
weights recorded in their medical re- 
cord, with excellent agreement with 
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their self-report. 

Several positive features of the study 
subjects should be emphasized. First, 
they constitute a homogeneous sample 
of adolescents with anorexia nervosa. 
Those who met criteria for bulimia 
nervosa only (who might have been in- 
cluded in outcome studies of anorexia 
nervosa before 1987) were excluded. 
Second. their interviews were con- 


ducted by a medical student who did not - 


participate in the care of the patients. 
This lessens, but does not eliminate, po- 
tential reporting bias. Third, the sam- 
ple included all patients with anorexia 
nervosa admitted to our pediatric ser- 
vice during a 6-year period. These pa- 
tients were generally admitted because 
of extremely low weight or because of 
failure of outpatient treatment. Thus, 
our encouraging results may represent 
a conservative estimate of outcome. 
Fourth, all but eight of the patients 
were cared for primarily by one pedia- 
trician; although this may limit data 
generalizability, it does ensure relative 
consistency in the treatment approach 
that patients received. | 

Our data suggest that adolescents 
with anorexia nervosa can be treated 
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successfully with a developmentally ori- 
ented, multidisciplinary approach that 
includes inpatient and outpatient man- 
agement based in pediatrics. The over- 
whelming majority of patients can ex- 
pect to return to normal weight and 
menstrual functioning, with no evi- 
dence of infertility in those whose men- 
strual periods return. In general, long- 
term achievement in education and 
employment do not appear to be ad- 
versely affected. Fewer than 15% of pa- 
tients had severe, ongoing problems 
with their eating disorder. Health care 
providers caring for adolescents with 
anorexia nervosa need to be aware of 
the tendency to cross over to binge eat- 
ing, vomiting, or both, with a negative 
effect on outcome. Further studies re- 
garding the long-term efficacy of vari- 
ous treatment modalities and the long- 
term implications of various behavior 
patterns are required. 
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Aminoglycoside Ototoxicity in Cystic Fibrosis 


Evaluation by High-Frequency Audiometry 


Teresa I. McRorie, PharmD; John Bosso, PharmD; Loren Randolph, MS 


è In this study, we sought to determine 
the clinical usefulness of high-frequency 
audiometry (8000 to 20 000 Hz) in detect- 
Ing aminoglycoside-induced increases in 
pure-tone hearing thresholds before they 
are noticed in conventionally tested fre- 
quencies. We measured hearing thresh- 
olds from 250 to 20 000 Hz in 22 patients 
with cystic fibrosis who were treated with 
aminoglycosides. The audiograms were 
age-matched and were compared with 
those from 13 patients with cystic fibrosis 
and 38 subjects without cystic fibrosis, all 
of whom had never received aminoglyco- 
side therapy. In patients with cystic fibro- 
sis who were treated with amino- 
glycosidecs(younger than 20 years), there 
were statistically significant elevations 
only in frequencies higher than 16 000 Hz. 
Patients with cystic fibrosis who were 
treated with aminoglycosides who were 
20 years and older had elevated thresh- 
olds in all frequencies tested. Patients 
with cystic fibrosis who were not treated 
with aminoglycosides did not differ statis- 
tically from controls. High-frequency au- 
diometry may serve as a useful measure 
of elevation in pure-tone hearing thresh- 
olds that precede noticeable loss of audi- 
tory acuity in patients with cystic fibrosis 
who are recelving long-term aminoglyco- 
side therapy. 

(AJDC. 1989;143:1328-1332) 


he ototoxic and nephrotoxic poten- 
tial of aminoglycoside antibiotics 
was revealed in the first case reports of 
aminoglycoside efficacy.’ With time, 
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vestibular and auditory toxicity became 
widely known potential side effects as- 
sociated with administration of com- 
pounds in this class. Using only conven- 


' tional audiometry (frequency ranges, 


250 to £000 Hz), Moore et al’ reported a 
22.3% incidence of ototexicity in a study 
of 185 patients receiving aminoglyco- 
side therapy. Unfortunately, by the 
time ecnventional audiometry detects 
hearing loss, the damage is often clini- 
eally significant. Unlike aminoglyco- 
side-induced nephrotoxicity, there is no 
routine indicator of subclinical ototoxic 
damage. 

Cochiear damage caused by amino- 
glycosides begins at the base of the co- 
chlea and continues toward the apex 
with continued exposure.” High-fre- 
quency hearing loss is the initial mani- 
festation of this insult, with subsequent 
loss in the lower frequencies. Hearing 
loss, as detected by pure-tone audio- 
metry, is traditionally defined as an ele- 
vation af hearing thresholds in the con- 
ventional frequency ranges (250 to 8000 
Hz) of 15 dB or more in at least two 
frequencies tested. This definition and 
the clinical significance of such loss is 
less clear in the frequencies above 8000 
Hz." However, the knowledge that 
threshold elevations in the high fre- 
quencies precede conventional-fre- 
quency hearing loss with aminoglyco- 
side exposure make it desirable to 
evaluate the clinical utility of high-fre- 
quency audiometry. 

New calibration and instrumentation 
techniques have aided in the develop- 
ment of high-frequency audiometers 
with which reproducible hearing 
thresholds can be obtained in the clinical 
setting.* Dreschler et al,” using the cali- 
bration technique developed by Fausti 
et al,* tested 100 ears of patients before 
and after the patients received a plati- 
num derivative known to produce high- 


frequency hearing deficits.’ A 58% inci- 
dence of hearing loss in the frequency 
range above 8000 Hz was demonstrat- 
ed, compared with a 44% incidence if 
only those frequencies at 8000 Hz or 
lower had been assessed. These obser- 
vations support the use of high-frequen- 
cy audiometry in the early detection of 
hearing loss from ototoxic agents that 
initially insult the basal portion of the 
cochlea. It would be desirable to detect 
the damage when it is only in the high 
frequencies before the damage extends 
into the conventional ranges where the 
perception of speech is affected. 

In previously published studies,” 
hearing loss secondary to ototoxic stim- 
uli was assessed by comparing one-time 
patient audiograms with those of indi- 
viduals nct exposed to ototoxic stimuli. 
Our study utilized an analogous study 
design to evaluate the effects of aminog- 
lycosides in patients with cystic fibrosis 
on hearing thresholds in both conven- 
tionally tested and high-frequency 
ranges. 


PATIENTS AND METHODS 


Patients older than 6 years seen at the 
eystic fibrosis clinic at the University of Utah 
Medical Center, Salt Lake City, from August 
1986 through March 1987 were considered 
for participation in the study. Responses in 
children younger than 6 years were consid- 
ered unreliable due to potential inability to 
cooperate with testing procedures. In previ- 
ous studies, it has been found that age but not 
sex is associated with differences in hearing 
in young adults.** Therefore, healthy, age- 
matched volunteers were used as controls. 
Two controls per patient were used to in- 
crease the statistical power of the analysis of 
the differences between the two groups. The 
majority of the control subjects worked at 
the hospita! or were children of employees 
and were not considered experienced listen- 
ers. Subjects signed a consent form that 
along with our protocol was approved by the 
local institutional review board. All subjects 
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were interviewed by the audiologist adminis- 
tering the test for factors known to contrib- 
ute to hearing loss. These exclusion criteria 
included history of head trauma, severe noise 
exposure, ear surgery, chronic ear infec- 
tions, meningitis, premature birth, hyperbi- 
lrubinemia, or family history of hearing loss. 
Patients and controls whose medical histor- 
ies were unknown or in question were also 
excluded from the investigation. A period of 
at least 2 weeks between the last course of 
aminoglycoside therapy and the audiometric 
examination was required to reduce the de- 
tection of a temporary threshold shift.” 

Thirty-eight patients with cystic fibrosis 
were evaluated audiometrically. Three pa- 
tients were excluded after evaluation. One 
was excluded due to known concurrent se- 
vere noise exposure, one due to asymmetric 
loss in high frequencies in the left ear from 
unknown causes, and one due to persistently 
abnormal tympanometry readings after tym- 
panic perforation. Twenty-two patients had 
received aminoglycosides. All of these had 
received at least one course of tobramycin 
sulfate therapy. The other aminoglycosides 
received were amikacin sulfate, netilmicin 
sulfate, and gentamicin sulfate. Thirty-eight 
control subjects were studied. The patients 
and controls were divided into six groups for 
analysis of the effects of a positive history of 
aminoglycoside exposure on hearing thresh- 
old. Patients with cystic fibrosis were divid- 
ed into four groups based on the presence or 
absence of aminoglycoside exposure and an 
age of 20 years or younger. The choice of 
division of ages was based on the Osterham- 
mel and Osterhammel’ study on age and sex 
variations in high-frequency hearing. The 
control subjects were divided into two 
groups based on age. The mean age, number 
of patients, and number of subjects per group 
are presented in Table 1. It should be noted 
that there were only three subjects in the 
cystic fibrosis group that had not received 
aminoglycosides and were older than 20 
years. 

The test site was the University of Utah 
Otolaryngology Clinic, Salt Lake City, using 
the IAC model 408 sound-treated booth. 
Ambient noise levels were measured with a 
model 800B sound-level meter (Larsen-Da- 
vis, Provo, Utah) and were well within the 
levels specified by the American National 
Standards Institute SC.1-1977 standards.” 
These standards are not applicable to fre- 
quencies higher than 8000 Hz, but there was 
no measurable ambient noise in the frequen- 
cies above 8000 Hz. The test equipment in- 
cluded a model 702 impedance bridge (Am- 
plaid, AND-OR Distributors, Golden, Colo), 
a model 1704 clinical audiometer (Grason- 
Stadier, AND-OR Distributors), and a mod- 
el 20-K high-frequency audiometer (Demlar, 
Chapel Hill, NC). The Grason-Stadler audi- 
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Table 1 .— Sample Population Characteristics 


No. of Ears Mean Patient Age, y 
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Table 2. —Mean Pure-Tone Hearing Threshoids* 


No. of Patients With Cystic Fibrosis by Age 
(No. of Ears) 


6-19 (24) 6-19 y (20) 

_ Hearing threshold'level, Hz.. |. 2. 
4000 2.9 (5.9) 35 (65) 
6000 9.0 (8.7) 6.8 (9.6) 

_ 8000. 10.6 (8.2) _ 8.5 (9. Y 


_ Sound pressure level, Hz EA A 
16000 54.7 (20.6) 48.3 (15. 3j 
17000 67.8 (16.6) 55.5 (15.3) 
18000 80.0 (15.9) 68.0 (17.0) 
19000 89.8 (14.2) 76.6 (17.3) 
20000 943 (10.6) 82.0 (16.9) 


*Values are given as mean (SD). 


ometer was equipped with TDH-39 ear- 
phones in MX-41/AR cushions and was cali- 
brated to American National Standards 
Institute S.3-1969 standards.” Tae Demlar 
audiometer was equipped with model HV/1A 
earphones (Koss). The calibration of these 
earphones ensured that the output at each 
frequency, in terms of decibel sound pres- 
sure level, was the same as dial value. Fre- 
quency was measured and found to be within 
3% of dial value. All calibration was accom- 
plished using the Larsen-Davis model 800 
sound level meter and associated 1.27-cm mi- 
crophone and the coupler described by 
Fausti et al.’ Calibration was checked ap- 
proximately every 2 months throughout the 
course of this study to ensure accuracy of the 
stimuli. 

To avoid any contamination of the data 
from an underlying outer- or middle-ear dys- 
function, an otoseopic examination was per- 
formed followed by tympanometry and 
acoustic reflex testing. Patients with abnor- 
mal tympanograms or absent acoustic reflex- 


es were rescheduled for testing at a later 


date. Pure-tone air-conduction thresholds 
were determined in both ears at 250, 500, 
1000, 2000, 3006, 4000, 6000, and 8000 Hz 
with the Grason-Stadler audiometer. These 
were measured using hearing threshold level 
units and converted to sound pressure level 
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=20 y (20) 
49.7 (281) 
28.0 (29.1) 
27.0 (30.3) 


ve (17.8) 
90.2 (13.0) 
95.6 (6.0) 
98.1 (2.8) 
98.0 (2.9) 





No. of Controls by Age 
(No. of Ears) 


——————— 


>20y(6) 619 y (36) =20 y (40) 


3.5 (8.2) 
8.9 (9.2) 
5.8 (8.9) 


4.4 (5.6) 
8.5 (5.8) 
__ 9.0 (8.9) 


14.2 (9.7) 
25.8 (15.3) 
a | 


60.5 (21.0) — 
73.1 (19.0) 
85.5 (15.2) 
92.3 (11.0) 
95.1 (4.9) 


50.0 (21.0) 
57.5 (20.7) 
69.6 (21.7) - 
80.7 (19.2) 
85.8 (15.1) 


77.3 (20.0) — 
86.2 (16.8) 
94.3 (7.2) 
99.0 (0.0) 
99.0 (0.0) 


units for use in the graphie comparison of 
high and conventional frequencies. Thresh- 
olds at frequencies of 8000 to 20 000 Hz were 
determined at 1000-Hz intervals using the 
Demlar audiometer. All thresholds were ob- 
tained using the procedure recommended by 
Carhart and Jerger.” Each subject was giv- 
en conventional audiometric instructions, 
and all audiometric testing was done by one 
of two professional audiologists holding 
the Certificate of Clinical Competence from 
the American Speech-Language-Hearing 
Association. 

Descriptive statistics were used to repre- 
sent the data. Additionally, paired ¢ tests 
were performed to evaluate any difference 
between the left and right ears, to allow the 
data from both ears to be combined if there 
was no difference noted. A 99% level of confi- 
dence was used. Tests of significance were 
performed for each frequency where. the 
number of subjects in each group was greater 
than 10. Because normal distribution cannot 
be assumed with a small number of subjects, 
the nonparametric Mann-Whitney U Test 
was used with a 95% level of confidence. 
Subjects whose hearing threshold exceeded 
the maximum output tested at any frequency 
were assigned a value of 99 dB for that fre- 
quency. For each frequency, the number of 
ears assigned this value was recorded. 


1328 


A comparison of the differences between 
groups was performed with one-tailed Mann- 
Whitney U Tests. To preclude the possibility 
of detecting a difference between -groups at 
any frequency as a chance result of perform- 
ing multiple tests, the number of frequencies 
at which a comparison was made was limited. 
Subject groups were compared at 4000, 6000, 
and 8000 Hz measured with the Grason- 
Stadler audiometer. For those frequencies 
measured with the Demlar high-frequency 
audiometer, groups were compared at 
_ 16.000, 17 000, 18 000, 19 000, and 20 000 Hz. 


RESULTS © 


_ Student’ paired two-tailed t test was 


performed using trimmed means to de- 


tect any difference between the left and . 


right ear. A difference was noted at the 
18 000-Hz frequency in the control 
group (P = .01), Because no other differ- 
ences were noted, the data are repre- 
sented with results from both ears com- 
biried. The mean hearing thresholds and 
SDs for each frequency are presented in 
Table 2. These data are ey dis- 
played in Fig 1. 


Patients Aged 6 to 9 Years 


There were no statistically significant 
differences (P=.15)-noted between pa- 
tients with cystic fibrosis who had not 
received drug therapy (n=15) and the 
normal subjects (n= 18). The data from 
these two groups were thus combined 
and compared with those from 12 pa- 
tients who had received aminoglyco- 
sides. Differences between the two 
groups were noted at the four highest 
frequencies with P<.009 at frequencies 
of 17 000 to 19 000 Hz and P= -00005 at 
20 000 Hz. 


Patients Aged 20 
Years and Older 


There was an insufficient number of 
patients in the cystic fibrosis group who 
had never received aminoglycoside 
therapy to perform inferential statisti- 
cal analysis with this group separately 
(n=3). Therefore, in the older group, 
only control subjects (n= 20) were comi- 
‘ pared with patients with cystic fibrosis 
who had received aminoglycoside thera- 
py (n= 10) to detect any statistically sig- 
nificant elevation in hearing thresholds. 
Differences between the two groups 
were noted at all frequencies tested. 
The level of significance was less than 
` ,Q01 for all of the frequencies in the con- 
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Fig 1.~-Mean pecan thresholds measured at 250 to 8000 Hz with a Grason-Stadier audiome- 
ter and 8000 to 20 000 Hz with a-_Demlar audiometer. Conventional héaring threshold levels 
were converted to sound pressure level for ease of comparison. CF indicates cystic fibrosis. 
Top, Patients aged 6 to 9 years. Bottom, Patients aged 20 years and older. 


ventional ranges and at 16000 Hz and 
17000 Hz. The differences at frequen- 
cies of 18000 Hz through 20000 Hz 
reached significance at .005. 

In Fig 2, the number of patients in 
both age groups who did not hear at the 
maximal output of the audiometer at the 


individual frequencies is displayed. The 
number of patients who did not hear ata 
given frequency was greater in the 
groups that had received aminoglyco- 
side therapy than in those who had not. 
This was true for all frequencies except 
19 000 and 20000 Hz in the older age 
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Fig 2.—Graphs representing the percentage of patients who did not respond to maximal 
stimulus of 100 dB. CF indicates cystic fibrosis. Top, Patients aged 6 to 19 years. Bottom, 


Patients aged 20 years and older. 


group. Two patients in the older age 
group who had received aminoglycoside 
therapy had hearing deficits that ex- 
tended into the frequencies below 
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15000 Hz. The patients had received 
prolonged single courses of tobramycin 
therapy extending 4 months in one pa- 
tient and at least 9 months in the other. 


COMMENT 


We found that those patients with 
cystic fibrosis aged 10 through 19 years 
who had received aminoglycoside thera- 
py had statistically significant eleva- 


_ tions of mean hearing thresholds in the 


frequencies from 16000 Hz through 
20000 Hz when compared with con- 
trols. There were no differences in the 
mean hearing thresholds between the 
control groups and patients with cystic 
fibrosis who had not received aminogly- 
coside treatment. For those patients 
with cystic fibrosis older than 20 years, 
higher mean hearing thresholds for all 
frequencies tested were noted when 
compared with control subjects. 

There are limited data for normal 
hearing thresholds in the frequencies 
above 8000 Hz. Studies establishing 
normal values have been performed, 
but a firm definition of normal hearing 
has not yet been determined.**"*” This 
is partly due to varying methods and 
instrumentation and is also largely due 
to the small number of ears tested to 
date.” A criterion for defining high-fre- 


. quency hearing loss secondary to oto- 


toxicity is still debated due to a lack of 
normative data. Our data confirm val- 
ues previously obtained in healthy vol- 
unteers and contributes to the norma- 
tive database. In 1979, Osterhammel 
and Osterhammel,” using a different 
method of determining high-frequency 
thresholds that incorporated a quasi- 
freefield technique in a soundproof 
booth, tested the hearing of 286 control 
subjects, 67 between the ages of 10 and 
19 years, and 44 between the ages of 20 
and 29 years. Mean high-frequency 
thresholds for their 10- to 19-year-old 
age group were in agreement with the 
findings in the control groups of our 
study. The SDs ranged from 6.6 to 19.5 
dB, compared with our range of 5.9 to 
21.7 dB. It should be noted that the 
small SDs may be an erroneous finding 
in the highest frequencies because a 
large percentage of patients did not 
hear at the maximal output. The means 
and SDs for the older age group are also 
consistent with the present findings, 


- with SDs ranging from 6.8 to 16.4 dB 


compared with 4.9 to 21.1 dB in the 
present study. 

Pedersen et al’ used the data from 
the Osterhammel and Osterhammel’ 
study to compare the long-term effects 
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of aminoglycosides in patients with cys- 
tic fibrosis. Forty-six patients with cys- 
tic fibrosis who had received aminogly- 
coside ‘therapy were evaluated 
audiometrically using the same tech- 
nique used by the Osterhammels in 
their normative study. Their criterion 
for determining hearing loss with one 
audiometric examination was not de- 
fined and it was not indicated if they 
used statistical methods to compare the 
two groups. They found that two pa- 
tients had hearing loss that was attrib- 
uted to tobramycin therapy. These two 
patients were the only patients found to 
have total hearing loss at some frequen- 
cies, which is markedly different from 
findings of our study. It is possible that 
this discrepancy is due to the use of a 
lower maximal output (decibels) in our 
study. More likely explanations of the 
differences in the findings may lie in the 


1. Hinshaw HC, Feldman WH. Streptomycin in 
the treatment of clinical tuberculosis: a preliminary 
report, Mayo Clin Proc. 1945;20:313-318. 

2. Moore RD, Smith CR, Lietman PS. Risk fac- 
tors for the development of auditory toxicity in 
patients receiving aminoglycosides. J Infect Dis. 
1984;149:22-30. 

8. Nadol JB. Histopathology of human amino- 
glycoside ototoxicity. In: Lerner SA, Matz GJ, 
Hawkins JE, eds. Aminoglycoside Ototowicity. 
Boston, Mass: Little Brown & Co Ine; 1981:409-434. 

4. Fausti SA, Frey RH, Erickson DA, Rappo- 
port BZ, Cleary EJ. A system for evaluating audi- 
tory function from 8000-20000 Hz. J Acoust Soc 
Am. 1979;66:1713-1718. 

5. Dreschler WA, van der Hulst RJAM, Tange 
RA. The role of high-frequency audiometry in early 
detection of ototoxicity. Audiology. 1985;24:387- 
395. 

6. Osterhammel D. High-frequecy audiometry 
and noise-induced hearing loss. Scand Audiol. 


potential differences in the type of over- 
all administration of aminoglycosides to 
patients with cystic fibrosis in Den- 
mark“ compared with our program. 

We cannot conclude from our data 
that the elevations in hearing thresh- 
olds observed can be entirely attributed 
to aminoglycoside exposure. We did, 
however, control for variables that are 
also associated with ototoxicity. Addi- 
tionally, our findings are consistent 
with the trends observed with the use of 
aminozlycosides in this population. The 
younger patients had, on average, re- 
ceived fewer aminoglycosides than the 
older subjects and, therefore, could be 
expected to have smaller hearing 
threshold elevations than the older pa- 
tients. To accurately identify the extent 
to which aminoglycosides damage hear- 
ing over time, an analysis of the total 
amount of each of the individual amino- 
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glycosides received along with the time 
course the drug was delivered is 
required. 

It is important to note that elevation 
of pure-tone hearing thresholds alone 
does not definie hearing loss.” However, 
it is known that this is the first clinically 
detectable sign that precedes hearing 
loss.” Because of this, the differences 
noted in the younger age group at the 
highest frequencies are particularly im- 
portant. High-frequency audiometry 
should therefore be evaluated to assess 
whether cessation or alteration of ami- 
noglycoside use in patients with thresh- 
old elevations at frequencies above 
8 000 Hz will prevent hearing loss in the 
conventional frequencies. 
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Purpose. —This department is intended to share information concerning educational efforts in the 
broad field of pediatrics. We welcome studies on the following topics: undergraduate and graduate 
education in medicine and allied health occupations; continuing education of health professionals; 
education of patients and families; and health education for the general public, the community, and 
organizations that contribute to the promotion and improvement of the health of children. 


Editorial Comment.— You probably have a very efficient method for scheduling your patients. This 
has not been so easy in training program ambulatory clinics, due to variable resident levels 
and experience tevels. The solution—computerize the system. This article shows that it can be 


done.—H.D.A. 


Computerized Patient Scheduling 
in Outpatient Residency Practices 


Thomas G. Quattlebaum, MD 


e A computerized appointment system - 


is described that accommodates the spe- 
cial needs unique to residency training 
programs. Appointments are scheduled 
automatically according to the type of 
problem with which the patient presents 
to the office as well as the differing time 
requirements of faculty physiclans and 
residents at various levels of training. The 
system provides for the easy and flexible 
scheduling of residents and the automa- 
tlon of appointment reminders. 

(AJDC. 1989;143:1333-1336) 


atient appointments are an impor- 

tant part of the outpatient practice of 
medicine and provide benefits for both 
patient and physician. An effective 
scheduling system should allow the pro- 
vision of care in the most efficient fash- 
ion for both medical staff and patients. 
It is widely recognized that prolonged 
waiting is a major cause of patient dis- 


Accepted for publieation April 10, 1989. 

From the Department of Pediatrics, The Medical 
University of South Carolina, Charleston. 

Reprint requests to Department of Pediatrics, 
Medical University of South Carolina, 171 Ashley 
Ave, Charleston, SC 29425-0793 (Dr Quattle- 
baum). : 


AJDO — Vol 143, November 1989 


satisfaction. An ideal appointment sys- . 


tem should keep waiting to a minimum 
while still providing the most efficient 
use of office staff and space and maxi- 
mizing the number of patients that can 
be seen in a time period. 

Several major methods are used for 
scheduling patients.™® With the block 
scheduling technique, all patients are 
appointed for the same time. For exam- 
ple, all morning patients may be asked 
to come at 8 AM and all afternoon pa- 
tients at 12:45 PM. Many traditional hos- 
pital outpatient clinics have employed 
this system. Although it can provide a 
continuous flow of patients for the medi- 
cal staff, block scheduling leads to very 
long waiting periods for many patients. 

A modified block schedule breaks a 


session into smaller blocks. For exam- ` 


ple, one group of patients may be sched- 
uled at 8 AM, with other groups to arrive 
at hourly intervals throughout the day. 


` Wave scheduling is a variation of the 


modified block system in which patients 
are appointed in several “waves” of 
more than one patient throughout an 
hour, usually with time at the end of 
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each hour for the physician to complete 
the care of patients appointed for that 
hour. Both of these methods can reduce 
the prolonged waiting of a block sched- 
ule, but each involves a built-in waiting 
time at the beginning of the hour or ` 
wave. In addition, neither method con- 
siders the time requirements of a partic- 
ular patient or physician. 
Individualized appointment systems 
give a different appointment time to. 
each patient. Structuring the schedule 
so that the length of an appointment 
reflects a patient’s presenting problem 
has been shown to reduce waiting times 
and increase patient satisfaction.” 
Outpatient scheduling in a residency 
program presents unique problems that 
are not present in a practicing physi- 
cian’s office. Now that many residency 
programs have reorganized their tradi- 
tional outpatient clinics into continuity- 
based programs, these practices often 
have faculty physicians as well as in- 
terns, residents, and physician extend- 
ers seeing patients in the same outpa- 
tient location at the same time. Thus, 
physicians of widely varying skills are 
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usually practicing simultaneously in the 
residency program’s outpatient service. 
The length of time allocated for patient 
visits ideally should reflect not only the 
types of problems with which the pa- 
tient presents to the office but also the 
skills and proficiency of the physician 
seeing the patient. For example, an in- 
experienced intern often needs to dis- 
cuss a relatively simple follow-up visit 
with an attending physician. He may 
require considerably more time to com- 
plete that visit than a senior resident 
seeing a far more complex patient with 
multiple medical problems. 

The variable time that residents 
spend in the outpatient practice from 
month to month causes another practi- 
eal difficulty in designing a patient 
scheduling system. For example, a resi- 
dent may be in the practice only 1 half 
day each week while doing an intensive 
care rotation but 3 or more half days 
during the following month. 

A patient scheduling system for a res- 
idency program should consider the 
varying needs of both patients and phy- 
sicians while maintaining the timely 
flow of patients in the practice. It should 
also allow quick and flexible scheduling 
af residents. An ideal system would also 
provide for the automated printing of 
appointment reminders. Herein, a com- 
puterized scheduling system for micro- 
computers is discussed that meets these 

special requirements. 


BACKGROUND 


The pediatric residency program at 
the Medical University of South Caroli- 
na, Charleston, provides general pedi- 
atric training with an emphasis on pri- 
mary care and continuity of care as well 
as traditional inpatient and intensive 
care experiences. A primary care prac- 
tice provides the majority of the resi- 
dents experience in outpatient continu- 
ity of care. The practice consists of 3 
full-time faculty attending physicians, 2 
behavioral science faculty, a nurse prac- 
titioner, and 24 residents, as well as 
nursing and business office staff. Each 
resident spends part of every week in 
the practice seeing his or her own panel 
of patients. Residents spend from 1 to 4 
half days each week in the practice, de- 
pending on their rotation for that 
month. An average of 25% of each house 
officer’s time over 3 years is scheduled 
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in the practice. One or 2 attending phy- 
sicians, the nurse practitioner, and 4 or 
5 residents see patients during each 
half-day session. Behavioral science fac- 
ulty see patients 5 half days during the 
week. Thus, a total of 8 or 9 health care 
providers are scheduled for each morn- 
ing or afternoon session during the 
week. — 

From 1982 to 1985 a set of computer 
programs were developed that provid- 
ed the foundation for the scheduling sys- 
tem. The initial programs were de- 
signed to allow the assessment and 


management of outpatient experiences 


in residency training.’ Billing programs 
were later integrated with the original 
programs. In 1984 and 1985 the comput- 
er system was enlarged and transferred 
from a mainframe computer to a micro- 
computer located in the practice.*” 


SCHEDULING SYSTEM 
REQUIREMENTS 

In 1986 a computerized scheduling 
system was developed to replace the 
previously used manual appointment 
book. A technical discussion of the de- 
sign of the computer programs and the 
algorithms involved is beyond the scope 
of this article and is presented else- 
where.” However, a general overview 
of the needs that determined the sched- 
uling system’s formulation is helpful in 
understanding the system’s usefulness 
in aresidency program. 

A number of considerations led to the 
current system design. The simulta- 
neous display of all physicians and their 
appointed patients was essential to al- 
low a scheduling clerk to see at a glance 
where patients could be appointed. The 
system also needed to display com- 
ments fcr each physician and for each 
appointment. | 

A technique was needed to designate 
time slots that were allocated to a previ- 
ous patient. For example, if a young 
infant were scheduled for a health main- 
tenance visit with a first-year resident 
at 9:15 AM, some method was needed to 
show on the computer screen that the 
resident’s time slots until 10:15 AM were 
assigned to that infant’s well check and 
were thus not available for another pa- 


tient appointment. Automatic computa- ` 


tion of the differing periods needed for 
the various physician levels and patient 
types was vital for the proper function- 
ing of the system. 


A method was desired that would al- 
low appointment reminders to be 
mailed selectively to patients who have 
an increased likelihood of missing their 
appointments. 

Finally, easy scheduling of physicians 
was important. For instance, if a resi- 
dent were assigned to the practice ev- 
ery Monday morning for a month, the 
system should be able to schedule all of 
these mornings with a single entry, 
rather than requiring a separate entry 
for each Monday. A similar ability was 
required for the removal of physicians 
from the schedule during their vaca- 
tions. 


TECHNIQUES USED 


As shown in the Figure, the appoint- 
ment entry screen used by the system 
displays the appointments for up to 12 
physicians during a 1-hour block of time 
on a particular day. If more than 12 are 
scheduled, multiple screen displays are 
used to present the physicians in groups 
of 12 per display. Comments are dis- 
played for each physician and are used 
to inform clinic personnel of each resi- 
dents current hospital or clinic rota- 
tion. This information is useful in ap- 
pointing patients who make “call-in” 
sick visits when their assigned physi- 
cian is not scheduled to be in the practice 
that day. These patients are usually ap- 
pointed to residents on an outpatient 
clinic rotation. 

Each July when new house officers 
join the residency program, their names 
are entered into the computer system 
with the date they joined the program 
and their residency level at that time. 
This information remains on file and is 
used by the computer to determine 
what a resident’s level will be at the 
time of a future appointment. This level 


‘1s used to determine the additional time 


needed for the type of appointment be- 
ing scheduled. As seen in the Figure, 
the phrase“... same...” is used on 
the screen to mark time slots that are 
committed to an earlier appointment. 


APPOINTMENT ENTRY 


When clerical staff wish to give an 
appointment to a patient, that patient’s 
name or number is entered at the termi- 
nal keyboard. This information is 
checked for a match among patients de- 
fined to the system. If an exact match is 
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_not found for alphabetical entries, a list- 


ing of patients with similar last names is 
displayed. 

Comments are entered for siti pa- 
tient appointment and are used to desig- 
nate for what type of visit the patient is 
scheduled. After the patient’s name or 
number is accepted by the computer, 
the resident’s level is computed. The 
comment for that appointment is then 
searched for key letters or phrases to 
determine the length of time required 
for that physician dealing with that 
problem. The time allocated for the var- 
ious physician levels is summarized in 
the Table. The abbreviation WC is used 
to signal that the patient will be seen for 


a “well check” and should be given 60 ` 


minutes if the physician is a first-year 


resident, 45 minutes for a second-year 
resident, and 30 minutes ifthe physician 
is a senior resident or an attending phy- 
sician. “Brief visits” are allocated only 


, one 15-minute time slot, regardless of- 


the physician’s level. The abbreviation 
WCE is used to designate the first of 
several well check appointments for a 
family. No additional time is given for 
these appointments beyond that allocat- 
ed to subsequent family members. This 


‘technique allocates a first-year resi- 


dent, for example, 1 hour for a well 
check if only one family member is seen 
and an additional 15 minutes if a second 
person is seen from the same family. 
Medical conferences are allocated 60 
minutes for all physician levels. All resi- 
dents are given a total of 30 minutes for 
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9:88 ... Same... 
715 HEWETT, LEE-WC 


: 3B ...S2ME.., ... SAME... 


TOOL, SUSANTA CIA ae) 


: 60 .. Same...” .. SAME... 
SANDERS, PATTY-WC ...Same,.. 


:45 COOPER, KATHRINE-WC 


PERKINS, CHERY Led Pilg ft 


“15 DORCH ADAM-BV EAR CHK 


- 38 RILEY, KENDRA-SY ... Same... 
> 45 ... Same... 


EVANS, SARACEN |, TUNGE 


9:80 ... SABE, . 


-45 ,, Sae. 
HEN ONC PGI 


ELECTIVE-PG2 
CRAVEN, JESSTE-WC REEVES , ROBERT-WC 
: 15 BROWN, JONAS-WCF .. SAME... 
38 BROWN, KI JANA-WC ... Same... 
FOWLER, LAURA-RU FU HOSP ... Same... 
KOLF ALICI Ag RUDI yaa aoe 
- 88 ING, CLITON-BU EAR CHK Same... 

715 SMITH, ARLEY-SV „SAME... 


TSURUTIS VICTORII- RŲ GREEN, | DA-CONF 


DAWSON, ALLISON-WC ... Same... 


.: SAME... 
_» Same... 


BRANUM, SHERRYT TNTET 


LESINGER, AUSTIN-WHC 


.: : 5E... 


CASTLES, GUY sR Ag Dies ae! 


.. SAME... 
came... 


Nurse 


DELEE, GLORTA-BLOOD WORK 
STRICKLAND, SEREN-SHOTS 


: 30 yt ee „SAME... 
<45 WONG, JOWENE-RY F/U UTI JONES, CARLOS-SV BOSC, ALICTA-URINALYSIS 





Sample appointment entry computer screen display. PG1 indicates first-year resident; PG2, 
second-year resident; and PG3, third-year resident. See Table for additional abbreviations. 


Appointment Time Allocated for Various Types of Patient Problems ' 


Comment 


Type of Appointment Abbreviations 
Well check 


Well check for first 
of several in family 


Brief visit 


Sick visit, return 
visit, and others 


Medical conference 
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Appointment Time, min 
Resident Level Ee 

Attending 

Physician 
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“return visits” and “sick visits,” but fac- 
ulty physicians are scheduled for 15 


. minutes for these appointments. 


If the computer finds a conflict be- 


‘tween the time required and previous or 


subsequent appointments, it does not 
allow the appointment to be entered. In 
addition, because several terminals can 
be used for data entry simultaneously, 
the system does not allow an appoint- 


ment to be entered if it conflicts with 


one being entered at another terminal. 
Patients who need to be scheduled for 
immunizations, laboratory studies, etc, 
but who do not need to be seen by a 
physician are scheduled for the nursing 
staff. The comments for these appoint- 
ments are helpful in alerting the nurses 
as to what studies or procedures are 
needed. 

Function keys on the terminal key- 
board allow appointment personnel to 
perform special tasks quickly. For ex- 
ample, if a patient requests an appoint- 
ment with Dr X, one key is used to jump 
to the next session that Dr X is sched- 
uled to be in the clinic. Another key is 
used to search the appointments on file 
to find when a patient has an appoint- 
ment. This capability is useful when a 
patient calls to change an appointment 
but cannot remember the date. Another 
function key displays a month’s calen- 
dar with the resident’s sessions high- 
lighted and notes the number of patients 
already appointed for each session. An 
additional key lists the information on 
file about a patient, including the as- 
signed resident’s name as well as the 
parent’s name, address, and a a 
number. 


APPOINTMENT REMINDERS 


Many published studies have shown 
that appointment reminders close to the 
time of the scheduled appointment re- 
duced the number of missed appoint- 
ments." Efforts should be concentrated 
on those patients who are at highest risk. 


` of missing their appointments. It has 


been.demonstrated that significant re- 
ductions in missed appointments are 
more likely to be achieved if appoint- 
ment reminders are given to patients 
who have been scheduled more than 14 
days before their appointment time.” 
Patients from lower socioeconomic 
groups are also at higher risk for miss- 
ing appointments.” 
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The scheduling system provides the 
automated printing of reminder post- 
cards each week for mailing to patients 
who are scheduled for the following 
week, Cards are printed only for those 
appointments made more than 2 weeks 
before the scheduled date. These cards 
ean be limited to those patients whose 
financial codes indicate that they fall 
into lower socioeconomic groups. 


COMMENT 


This system currently is being run on 
an IBM AT-compatible computer con- 
nected to seven terminals and four 
printers. These terminals are also used 
by office staff for billing and patient in- 

.formation systems, which are run si- 
multaneously on the same computer. A 
simpler hardware setup consisting of a 
computer and one or two terminals and 
printers would be adequate for most 
outpatient residency practices. The use 
of several terminals allows patients to 


be given appointments by more than 


one individual and at several locations. 
Printers are used with the scheduling 
system for making a daily list of patients 
and physicians scheduled for the next 
day’s session in the clinic. This printout 
is helpful in locating charts for the 
scheduled patients before their arrival 
and for providing physicians and nurs- 
ing staff a list of the day's patients, An 
“encounter form” is printed when each 
patient arrives. This form shows the 
patient’s appointed and arrival times as 
well as demographic and billing infor- 
mation needed by the office staff. Space 
is present on the form for the physician 
to note the patients diagnoses, the pro- 
cedures involved in the visit, when the 
patient should return, and for what type 


of visit. This information is used for 
making follow-up appointments as the 
patient leaves the office and for data 
entry into the billing system. 

The automation of appointment re- 
minders allows the office staff to quickly 
print postcards once each week. The 
criteria for printing these reminders al- 
lows them to be used in a cost-effective 
method by targeting those most likely 
to brea« their appointments. The effec- 
tiveness of these reminders in reducing 
the number of broken appointments is 
the subject of a current study. 

Office staff have found the scheduling 
system simple and easy to use. With the 
previous manual scheduling system, 
busy personnel found it difficult to accu- 
rately and consistently schedule pa- 
tients based on a resident’s level of 
training and the patient’s problem. Ap- 
pointments were often scheduled too 
close together, leading to conflicts be- 
tween the time allocated for one ap- 
pointment and that needed for the next 
patient. When this happened, bottle- 
necks occurred in the flow of patients, 
leading to increased waiting and consid- 
erable patient and physician frustra- 
tion. Other appointments were incor- 
rectly made too far apart and resulted in 
increased physician idle time. The com- 
puterized system has provided im- 
proved patient flow while increasing 
satisfaction among office staff, patients, 
and physicians. 

The benefits of the scheduling system 
that have been observed have led to 
plans for the installation of the complete 
scheduling system at another hospital. 
This new installation will allow patient 
and physician flow analyses and satis- 
faction studies to be performed both be- 
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fore and after installation to document 
in detail the improvements in patient 
care provided by the system. Informa- 
tion about the computer programs can 
be obtained on request. 


This study was supported in part by grant 
5-D28PH-14288 from the US Department of Health 
and Human Services. 
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Articles 


@ Recognizing the similarity of type | 
diabetes mellitus to inborn errors of me- 
tabolism that have responded to carnitine 
therapy, we initiated a study of 54 children 
with type | diabetes mellitus. Examining a 
fasting blood sample for levels of carni- 
tine, glucose, and glycosylated hemoglo- 
bin A,,, and a urine sample for levels of 
ketones and glucose, we found 13 chil- 
dren were deficient of free carnitine (<20 
pmol/L) and 30 had elevated acyl carnitine 
levels (>11 pmol/L). Statistical tests con- 
firmed a significant difference between 
the diabetic population and normal popu- 
lation for reduced free carnitine, elevated 
acyl carnitine, and an elevated ratio of acyl 
carnitine to free carnitine. Also, a signifi- 
cant correlation was found between the 
levels of urine glucose and ketones and 
the level of acy! carnitine. Our data Indi- 
cate that carnitine deficiency and relative 
insufficiency may be an overlooked com- 
ponent in the management of diabetes. 

(AJDC. 19893143:1337-1339) 


arnitine is a naturally occurring sub- 

stance and a necessary cofactor in 
fatty acid metabolism. Specifically, car- 
nitine functions as a cofactor of carnitine 
translocase, acyl carnitine transferase 
I, and acyl carnitine transferase II, 
which act to convert free long-chain fat- 
ty acids to acy] carnitines and transport 
them into the mitochondrial matrix 
(Figure). B-Oxidation of fatty acids pre- 
cedes entry of the two carbon moieties 
into the Krebs cycle where production 
of adenosine triphosphate occurs. Car- 
nitine also transports shortened acyl co- 
enzyme A (CoA) compounds from per- 
oxisomes to mitochondria. Through 
these activities, carnitine regulates the 
cytosolic and mitochondrial acyl CoA/ 
free CoA ratio. Availability of free CoA 
is vital for maintaining adequate adeno- 
sine triphosphate production.” 
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Relative Carnitine Insufficiency in Children 


With Type I Diabetes Mellitus 


Susan C. Winter, MD; Mary Simon, MD; Elinor M. Zorn, MD; Stefan Szabo-Aczel, MD; 


W. Hugh Vance, PhD; Timothy O'Hara; Linda Higashi 


Carnitine is synthesized by the body, 
with the final step of synthesis occur- 
ring in the liver and kidney. Dietary 
sources, such as red meat and dairy 
products, supply an important portion 
of the body’s carnitine stores. No path- 
ways of degradation have been identi- 
fied, with the main mechanism of loss 
being excretion via the urine.”” Prefer- 
ential reabsorption of free carnitine is 
an active process with a well-defined 
threshold that effectively regulates 
plasma free carnitine levels in normal 
conditions, while the majority of esteri- 
fied carnitine (acyl carnitine) is excret- 


ed via the urine.’ Therefore, prolonged 
elevation of carnitine esters, such as oc- 
curs in organic acidopathies, may cause - 
a depletion of carnitine stores. In addi- 
tion, we postulate that the moment-to- 
moment availability of free CoA de- 
pends on free carnitine availability. A 
shift toward esterified CoA results in an 
increase in the ratio of esterified carni- 
tine vs free carnitine, a so-called rela- 
tive carnitine insufficiency, which leads 
to decreased energy production. Such a 
shift should be reversible if additional 
free carnitine is supplied. 

Carnitine deficiency states have been 
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Diagrammatic representation of the function of carnitine at the inner mitochondrial membrane. 
All transfers at the membrane are reversible, and inadequate carnitine levels may decrease 
transfer of free fatty acids (FFA) into the mitochondrion as well as transfer of acyl compounds 
from the mitochondrion. ATP indicates adenosine triphosphate; AMP, adenosine monophos- 
phate; CoA, coenzyme A; and PPi, inorganic phosphate. 
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described, and symptoms include lipid 
storage myopathy, cardiomyopathy, 
progressive muscle weakness, hepatic 
encephalopathy, nonketotic hypoglyce- 
_ mia, failure to thrive, and recurrent 
infections. Treatment by dietary sup- 
plementation of carnitine has been suc- 
~ cessful, in the majority of cases, in ame- 
liorating or resolving the problems 
associated with low levels of free carni- 
tine.*” 

Early reports by Bohmer et al” in 
1974 and by Cederblad et al” in 1977 
described no significant difference in 
tissue and plasma carnitine levels in dia- 
betie patients as compared with control 
subjects. Later, de Palo et al” and Ce- 
derblad et al,“ who studied 52 patients 
between the ages of 8 and 20 years, both 
reported significantly reduced levels of 
total and plasma free carnitine. Ceder- 
blad et al” also reported significantly in- 
creased levels of acyl carnitines in their 
patients. In addition, several studies 
have reported decreased levels of free 
carnitine and increased levels of acyl 
carnitine during diabetic ketosis.”” 

The metabolic dysfunction in diabetes 
bears a striking similarity to many of 
the inborn errors of metabolism that 
have responded well to carnitine sup- 
plementation. Diabetes, when it is poor- 
ly controlled, increases demand on car- 
nitine stores due ‘to the increased 
oxidation of fats and degradation of pro- 
tein, with production of acyl CoA com- 
‘pounds requiring carnitine for clear- 
ance. We, therefore, hypothesize that 
diabetic children, specifically those 
whose disease is poorly controlled, have 
an increased incidence of reduced plas- 
ma free carnitine, elevated esterified 
carnitine, and altered acylated-to-free 
carnitine ratio, a relative carnitine in- 
_ sufficiency, when compared with a non- 
diabetic population. Also, we expect the 
four indicators of control of diabetes 
that we examine—glycosylated hemo- 


globin A,, (HbA,,), blood glucose, urine | 
glucose, and ketonuria—will correlate 


with acy] carnitine levels. 
PATIENTS AND METHODS 


Fifty-four children with type I diabetes 
mellitus were included in the study. All pa- 
tients attended a diabetes camp at Bearskin 
Meadows in the Sierra-Nevada Mountains in 
central California. Approval for the study 
was obtained from the Board of Trustees 
governing the camp, and all patients partici- 
pated voluntarily with consent forms being 
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obtained from each patient or the patients 


legal guardian. 

A urine sample was collected, and a single 
blood sample was obtained by venipuncture 
in the morning prior to receiving insulin or 
eating. Blood was divided into aliquots and 
analyzed on site for glucose with a test strip 
utilizing the glucose oxidase-peroxidase re- 


_ action (Chemstrip, Boeringer Mannheim) or 


frozen on dry ice for shipment to laboratories 
for determination of carnitine levels using 
the modified radiometric method of Parvin 
and Pande” (Metabolic Analysis Laboratory, 
Madison, Wis) and HbA,, (SmithKline & 
French Laboratory, Fresno, Calif). Urine 
was anélyzed for glucose and ketones by 
dipstick. 

All children were healthy when tested and 
displayed normal activity. Age, ethnic ori- 
gin, diet, date of onset of diabetes, height, 
and weight were recorded. Control data 
were derived by analyzing samples taken 
from 20 randomly selected patients, of simi- 
lar age and normal health, after random 
blood semples were drawn at Valley Chil- 
dren’s Hospital, Fresno, Calif. 

Data analysis was accomplished using the 
Student £ test, x’ analysis, and ae 
regression, ` 


RESULTS 


Of the 54 children studied for correla- 
tion between control of diabetes and 


plasma carnitine levels, 81 were boys 


and 23 were girls; their ages ranged 


from 7 to 18 years with a mean ( + SD) of - 
11.9+2.8 years. The group included 46° 


white children, 4 Hispanice, 2 Asian, 1 
black, and 1 American Indian. The age 
of onset of diabetes was between 0.4 and 
15 years with a mean (+SD) of 7.2+3.4 
years. Personal histories revealed nor- 
mal diets with no vegetarians and no 
medications other than oe being 
taken. 

Thirtzen patients had a ainda free 
carnitine level we define as deficient — 
less than 20 pmol/L, or 2 SDs below the 
mean of 89+ 10 mol/L. The number of 
girls as compared with the number of 
boys w-th plasma free carnitine defi- 
ciency was significant at the P<.01 lev- 


el, with 10 of the 13 carnitine-deficient 


patients being girls as compared with 13 
of the 41 nondeficient patients being 
girls. The length of time affected with 
diabetes was not significantly different 
for the carnitine-deficient and nondefi- 


cient groups, nor did age seem to bea | 


factor since the mean age of the carni- 
tine-deficient group (12.7+3.7 years) 
was not significantly different from the 
population as a whole. 





When comparing levels of free and es- 
terified carnitine and the ratios of the 
esterified to free levels of our patient pop- 
ulation with values derived from 20 con- 
trol subjects of similar age and sex distri- 
bution, the patient population was 
significantly different, with P<.001 for 
free and esterified carnitine and the ratio 
of esterified to free carnitine (Table 1). 

When all indicators of diabetes con- 
trol were examined (levels of blood glu- 
cose, urine ketones, urine glucose, and 
HbA.,), 48 of the 54 patients had at least 
one value indicating poor control of dia- 
betes, and 11 had all values within nor- 
mal levels (Table 2). 

Plasma esterified carnitine values be- 
yond the limit of normal (11 pmol/L) 
were found in 30 of 54 patients (Table 2). 
When the patients with abnormal val- 


` ues for at least one of the control indica- 


tors were examined for correlation with 
elevated levels of esterified carnitine, 
we found that the urine glucose level 
demonstrated significant correlation at 
P<.08, and urine ketone levels dem- 


= Table 1.—Plasma Camitine Levels* 


Free Esterified 
Carnitine, Carnitine, 
pmol/L. pmol/L 


24.7% 


Ratio 
Patients 


->The patient population differed from the control 
population with P<.001 for all categories. All values 
are mean + SD. The ratio is that of esterified to free 
carnitine. 


Table 2. Incidence of Values 

“Indicating Poor Control of Diabetes . 
in Patients With Elevated and 
Normal Esters* 


Elevated Normal Al 
Esters Esters Patients 
Characteristic (n=30) (n=24) (n=54) 


Glycosylated 
hemoglobin 
Ac 
Hyperglycemia 
(glucose 
level 
>7.8 
mmol/L) 


Ketonuria 


Glycosuria 


All values 
normal 





*Incidence of ketonuria and glycosuria demon- 
strated significant correlation (P<.03 and P<.05, 
respectively} with elevated esters. 


Carnitine Insufficiency — Winter et al 


onstrated significant correlation at 
P<.05. The levels of HbA,, and blood 
glucose did not correlate with elevated 
levels of esterified carnitine. However, 
the mean level of blood glucose (7.7 + 8.0 
mmol/L) of the 30 patients with abnor- 
mally elevated esterified carnitine was 
significantly different from the mean 
level of blood glucose of the patients 
with normal ester levels (5.9+1.8 
mmol/L) at the P<.05 level. 


COMMENT 


In our population of 54 pediatric pa- 
tients with type I diabetes mellitus, a 
statistically significant group, 24% 
(18/54), were deficient of plasma free 
carnitine. This agrees with numerous 
previously published observations.”” 
Of interest was the statistically signifi- 
cant number of carnitine-deficient girls 
(10 of 13) recorded. An explanation we 
offer is that the age of the girls (mean, 
18.5 years) coincides with the onset of 
menses, and this complex event may, in 
some subtle way, influence carnitine 
levels. Certainly we know of no studies 
that have been directed specifically at 
this issue. 

As we expected, the free carnitine 
and esterified carnitine levels as well as 
the esterified/free ratio of the diabetic 
population were significantly different 
from those of the normal population 
(P<.001). This is a reflection of recur- 
rent episodes of ketosis with a concomi- 
tant need to clear acyl CoA derivatives 
in the diabetic patient. 

When we attempted to examine de- 
gree of control of diabetes by correlat- 
ing HbA,,, ketonuria, glucosuria, or 
blood glucose levels with esterified car- 
nitine levels, the results did not fit our 
hypothesis. The elevation of urine glu- 
cose and ketone levels correlated signif- 
icantly with carnitine esters, but HbA,, 
and blood glucose levels did not (Table 
2). Since the amount of esterified carni- 
tine in the blood changes on a moment- 
to-moment basis and reflects rapid 
intracellular changes in acyl CoA pro- 
duction, perhaps these findings suggest 
that acute swings in metabolism oc- 
curred throughout the night and were 
reflected in urine glucose and ketone 
values we found by collecting a sample 
the following morning. If such swings do 
not last for extended periods, HbA,, 
would likely not be elevated, but re- 
peated short time course episodes of 
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such swings would result in carnitine 
depletion. The lack of correlation with 
elevated blood glucose levels may sim- 
ply be due to the fact that we did not 
obtain a continuous blood glucose moni- 
toring prior to obtaining carnitine lev- 
els. Indeed, hyperglycemia may have 
occurred throughout the night and re- 
mained undetected in the morning 
sample. 

In our opinion, the most sensitive in- 
dicator of carnitine insufficiency is the 
ratio of esterified carnitine to free carni- 
tine, which increases during insufficien- 
cy states. During diabetic ketosis, rela- 
tive carnitine insufficiency can occur 
due to the build-up of acyl CoA deriva- 
tives.” This insufficiency will result 
first in decreased adenosine triphos- 
phate production and, if sustained, will 
eventually result in outright deficiency 
of free carnitine as a result of urinary 
excretion of esterified carnitine.’ Carni- 
tine deficiency, therefore, can result 
from repeated bouts of ketosis. Due to 
decreased fatty acid transport under 
conditions of carnitine deficiency, keto- 
sis no longer occurs, with the result 
being conditions favoring the clinical 
phenomenon known as nonketotic hypo- 
glycemia. 

We see our findings as preliminary 
but suggesting that relative carnitine 
insufficiency may be an overlooked and 
treatable component in the manage- 
ment of diabetes. Further controlled 
studies on large populations of diabetic 
patients receiving carnitine supple- 
ments are warranted. 
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Serum Phosphate Concentration 


Effect on Serum Ionized Calcium Concentration In Vitro 


Mary Lehmann, MD, Francis Mimouni, MD 


ə We examined the effects of varlations 
of serum phosphate levels on serum ion- 
ized calcium concentrations in vitro. A 
single donor serum sample was divided 
into 25 aliquots stored in tubes sealed 
‘with carbon dioxide and divided into 5 
subsets of tubes. The pH was altered in 4 
of the 5 subsets by adding various con- 
centrations of hydrochloric acid or sodi- 
um hydroxide. The pH levels studied 
ranged from 7.09 to 7.63. The phosphate 
concentration was altered in each subset 
by adding various concentrations of a 
phosphate buffer. The phosphate concen- 
trations studied ranged between 0.81 and 
3.58 mmol/L. There was an inverse rela- 
tionship between ionized calcium and 
phosphate at all pH levels studied. The 
ionized calclum concentration correlated 
inversely with pH. We suggest that in addi- 
tion to factors well known to Influence se- 
rum ionized calcium concentration (such 
as protein, bicarbonate, and pH values), 
serum phosphate concentration also 
plays an important role. 

(AJDC. 1989;143:1340-1341) 


otal serum calcium is present in 

three forms: ionized, complex, and 
protein bound. Ionized calcium is the 
active form and consists of 45% to 50% of 
total calcium.’ Complex calcium (5% to 
10% of total calcium) is that calcium 
bound to major anions such as lactate, 
citrate, sulfate, bicarbonate, and phos- 
phate. The remaining 40% to 45% of 
total calcium is protein bound. Several 
variables may affect the balance among 
these three forms. The effects of 
changes in blood pH and serum protein, 
bicarbonate, and magnesium concentra- 
tions have been thoroughly, studied and 
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reported.’ There are no studies of the 
direct effect of the serum phosphate lev- 
el on serum ionized calcium concentra- 
tions, though from indirect studies it is 


generally believed that high serum 


phosphete levels may decrease serum 
ionized calcium concentrations.’ Since 
there might be rather wide physiologic 
and nonphysiologic variations of serum 
phosphate concentrations; particularly 
in childhood, we examined the effects of 
varying phosphate concentrations on 
ionized calcium concentrations in vitro. 
We hypothesized that, within the range 
of clinically encountered pH, an increas- 
ing serum phosphate concentration 
would lead to a decreasing ionized calci- 
um concentration. 


METHODS 


_ A buffer solution of phosphate was pre- 
pared using 1 mol/L of monosodium acid 
phosphate with 1 mol/L of monobasic potassi- 
um phosphate added slowly until a pH of 7.4 
was obtained. The pH was checked witha pH 
probe (Metrohm/Brinkmann, Westbury, 
NY). The 1-mol/L buffer solution was then 
diluted to a 0.08-mol/L solution, and its mea- 
sured phcsphate content was 0.81 mmol/L; 
the pH of she diluted solution was 7.4. 

One of us (M.L.) provided the serum for 
study (pH 17.35); it was divided into 25 ali- 
quots of 250 uL each. Serum was obtained 
and stored in tubes sealed with 5% carbon 
dioxide (partial pressure of earbon dioxide in 
exhaled air to stabilize pH) and divided into 5 
subsets of 5 tubes each. Alterations in pH 
were made in 4 of the 5 subsets by adding the 
following: 8 pL of 0.125N hydrochloric acid 
(leading to a serum pH of 7.28); 17 pL of 
0.125N hydrochloric acid (leading to a serum 
0H of 7.09); 10 uL of 0.125N sodium hydrox- 
ide (eadirg to a pH of 7.51); and 20 uL of 
).125N sodium hydroxide (leading to a pH of 
7.63). Alterations in phosphate concentra- 
tion were made in each subset by adding 0, 5, 
10, 15, or 20 pL of the 0.03-mol/L phosphate 
buffer. Deionized water was added to each 
tube to reach a total volume of 290 uL. Sam- 


ples were mixed well and allowed to equili- 
brate overnight at 4°C. 

Ionized calcium concentration and pH 
were assayed the following day with an ion- 


selective electrode (Radiometer ICAI, Radi- 


ometer Laboratories, Copenhagen, Den- 
mark). This electrode warms the sample to 
87°C (body temperature) for subsequent 
analysis of both pH and ionized calcium. Re- 
sults of ionized calcium concentration deter- 
minations are given for the actual pH and are 
corrected for a pH of 7.40. The SE of mea- 


` surement for this electrode is 0.012 mmol/L. 


Our normal range for adults is 1.20 to 1.29 
mmol/L, with a coefficient of variation of 
2.63%. 

The serum phosphate concentration was 
measured (ABA 100 Analyzer, Abbott Lab- 
oratories, South Pasadena, Calif). Our nor- 
mal range for adults is 0.62 to 1.17 mmol/L, 
with a coefficient of variation of 1.8% to 2.8%. 

Statistical analysis was done by linear re- 
gression and multiple regression analyses, 
using the SAS package (SAS Institute, Cary, 
NC). P <.05 was considered significant. 


RESULTS 


The pH was used as a categorical vari- 
able for the five groups. In the Figure, 
we show the regression of ionized calci- 
um concentrations on phosphate con- 
centration at each pH level. An inverse 
relationship between ionized calcium 
concentration and phosphate concentra- 
tion is noted. At all pH levels studied, 
the effect of phosphate concentration on 
ionized calcium concentration was simi- 
lar: the observed slopes did not differ 
significantly from the theoretical com- 
mon slope of — 0.042, indicating no sig- 
nificant deviation from parallelism of 
these five regression lines. 

The five intercepts of ionized calcium 
in relation to phosphate (Figure) dif- 
fered significantly from each other 
(P<.05), pointing out the effect of pH on 
the ionized calcium concentration. In 
multiple regression analysis, the ion- 
ized calcium concentration was inverse- 
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Serum lonized Calcium Concentration, mmol/L. 


0 O65 1.29 1.94 258 3.23 3.88 
Serum Phosphate Concentration, mmol/L 


Piot of serum ionized calcium concentrations 
in relation to serum phosphate concentra- 
tions at various pH levels: top slope (circles), 
pH=7.09, r= —.8378, P<.001; second 
slope (boxes), pH=7.28, r= —.8981, 
P<0.001; third slope (circles), pH=7.35, 
r= —.9357, P<.001; fourth slope (boxes), 
pH=7,51, r= —.9027, P<.001; and bottom 
slope (circles), pH=7.63, r= —.9409, 
P<.001. 


ly correlated with pH (R’=.9842, 
P<.01); there was no significant inter- 
action between phosphate concentra- 
tion and pH. 


COMMENT 


From the results of this investiga- 
tion, the ionized calcium concentration 
in vitro appears to be inversely related 
to both phosphate concentration and 
pH. The effect of increased phosphate 
concentration on ionized calcium con- 
centration is similar at various pH levels 
between 7.09 to 7.68. 

Previous studies have shown that in- 
creases in serum phosphate concentra- 
tions result in decreases in ultrafiltera- 
ble calcium.® However, ultrafilterable 
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calcium does not reflect exactly ionized 
calcium, since it includes both ionized 
calcium and complex calcium. Now, 
with recent technological advances in 
ion-selective electrodes, it is possible to 
measure directly, accurately, and con- 
sistently the concentration of serum 
ionized calcium.” 

The effect of pH on serum ionized 
calcium concentration has been well 
studied in the past, and it is likely that 
this effect is due to the competition of 
hydrogen ions with ionized calcium for 
proteins.*”” 

The results of our study support the 
hypothesis that phosphate may bind to 
ionized calcium to form a complex form 
of calcium. The phosphate concentra- 
tions studied are frequently observed in 
children. Based on this in vitro study, an 
increase of 0.65 mmol/L of serum phos- 
phate concentration may be associated 
with a decrease close to 0.25 mmol/L of 
serum ionized calcium. Thus, the effect 
on ionized calcium concentration may be 
clinically significant. | 

A limitation to our study is that it may 
not be possible to extrapolate from it 
directly to in vivo situations. In vivo, 
multiple other interactions may occur; a 
decrease in ionized calcium concentra- 
tion leads to compensatory mecha- 
nisms, such as an increase in parathy- 
roid hormone secretion and decreased 
calcitonin production, that may have 
significant effects on major target or- 
gans such as bone, kidney, and intes- 
tine.” In addition, our titration study 


used a blood sample obtained from a’ 


single donor. It is theoretically possible 
that results using serum with different 
protein or calcium salt concentrations 
would lead to quantitatively different 
results, though the general relationship 
between serum ionized calcium and 
phosphate concentrations should quali- 
tatively be the same. 

Thus, in addition to factors well 
known to influence ionized calcium con- 
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The Cost of Clinical Trials 
R. H. Fletcher (JAMA. 1989;262:1842) 
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centration (such as protein, bicarbon- 
ate, and pH levels), serum phosphate 
concentration also may play an impor- 
tant role. Since measurement of serum 
ionized calcium concentration has be- 
come a reliable and clinically useful 
technique,” it may be logical to substi- 
tute direct ionized calcium for total cal- 
cium measurements in clinical practice. 


This study was supported in part by grants HD 
11725, RR 00068, and HD 20748 from the National 
Institutes of Health, and US Public Health Service 
training in perinatal care and research grant MCH 
MCT 000174, Bethesda, MD. 

Richard Ross, PhD, advised on the study; Wil- 
liam Hull, Donna Buckley, and Victoria Neumann 
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Serum Alkaline Phosphatase and Serum Zine Concentrations 
in Preterm Infants With Rickets and Fractures 


Winston W. K. Koo, MBBS, FRACP; Paul Succop, PhD; K. Michael Hambidge, MBBS, FRCP, ScD 


e This study aimed to determine the 
longitudinal changes in serum zinc con- 
centrations and the relationship between 
serum alkaline phosphatase (AP) activity 
and serum zinc concentrations in small 
preterm infants. The total serum AP and 
‘serum zinc concentrations were deter- 
mined serially at 3, 6, 9, and 12 months In 
72 Infants with mean (+SEM) birth 
weights of 1000+29 g and gestational 
ages of 28.6 + 0.3 weeks. Twenty-four of 72 
Infants had radiographic evidence of rick- 
ets and/or fractures (R/F). In infants with 
R/F, group mean (+SEM) serum AP 
(371 +42 U/L) and serum zinc (12.5+1.0 
umol/L) concentrations were significantly 
higher at 3 months compared with infants 
In the non-R/F group (193+12 U/L and 
9.6+0.3 pmol/L, respectively). During the 
study, the serum AP concentrations de- 
creased, and the serum zinc concentra- 
tions increased; both stabilized after 6 
months. The serum AP concentrations 
were not related to the serum zinc concen- 


trations. We speculate that In preterm in- ` 


fants, an increased bone turnover and a 

release of tissue (bone) zinc may contrib- 

ute to the higher group mean serum AP 

and serum zinc concentrations at the time 

of diagnoses in infants with R/F compared 

with those infants without R/F. 
(AJDC. 1989;143:1342-1345) 


Ikaline phosphatase (AP) is a zinc- 

dependent’ enzyme that is secreted 
by osteoblasts”, and serum AP activity 
appears to relate to the serum zine con- 
centration”® and zine therapy.* In nor- 
mal pediatric populations, 80% to 90% of 
the total serum AP activity is of bone 
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origin.**”° Serum AP activities are ele- 
vated in states of increased: bone turn- 
over, eg, during periods of rapid growth 
in infants and adolescents” 
tients with rickets and/or fractures 
(R/F).**” However, serum AP activity 


may nct be elevated in all infants with 


R/F ,”” and it is not known whether the 
low serum AP activity in these circum- 
stances is associated with low serum 
zine concentrations. This study aimed to 
determine the longitudinal changes in 
the serum AP activity and serum zinc 
concentrations in small preterm infants 
and in the relationship between these 
two serum variables. .We also tested the 
hypotheses that in infants with R/F, the 
serum AP activity is increased, and a 
low serum AP activity is associated with 
a low serum zine concentration. 


PATIENTS AND METHODS © 


Seventy-two infants with mean (+SEM) 
birth weights of 1000+29 g (range, 420 to 
1500 g) and gestational ages of 28.6+0.3 
weeks (range, 23 to 36 weeks) who had serial 
radiographic documentation for the presence 
(n= 24) or absence ‘n= 48) of skeletal abnor- 
malities cf R/F at 3-month intervals during 
the first year were the subjects of the pre- 
sent study. Radiographic abnormalities 
were found in 7 infants with fractures, 6 in- 
fants with rickets, and 11 infants with R/F. 
All active skeletal abnormalities occurred 
before the 6-month screening radiograph, 
and all these abnormalities in the infants with 
R/F were healed by 12 months. Details of the 
clinical and radiographic changes have been 
presented elsewhere.” None of the investi- 
gators knew the skeletal radiographic status 
of the infants before their enrollment in the 
study. All aspects of clinical management for 
each infan; were made by the same group of 
physicians during each infant’s hospitaliza- 
tion and by the physician of the parents 
choice after the infant’s discharge from the 
hospital. 

Blood collection ar:d serum separation em- 
ployed the use of stainless steel needles or 


butterfly needles and disposable plastic sy- 


and in pa- | 


ringes. Blood and serum samples were 
stored in polypropylene containers. Needles, 
syringes, and polypropylene containers were 
checked at random and were free of detect- 
able zinc. Nonfasting blood samples were col- 
lected from each infant at the mean postnatal 
ages of 3, 6, 9, and 12 months, ie, the same 
study points as the clinical and radiographic 
assessments. The conditions of all the infants 
were clinically stable at the time of assess- 
ment, and no visible hemolysis was noted in 
any serum samples. Serum samples were 
stored at — 70°C and measured for AP and 
zinc in batches by technicians with no knowl- 
edge of the radiographic status of each 
infant. . 

The serum AP value was measured by the 
method of Wilkinson et al,” by using a cen- 
trifugal analyzer. The serum AP values for 
normal adults range from 18 to 72 U/L at 
30°C. The interassay coefficient of variation 


_ was 3.5%. 


The serum zinc value was measured by 
using flame atomic absorption spectrophoto- 
metry with a modified spectrophotometer 
(Perkin-Elmer 508, Perkin-Elmer Corp, 
Norwalk, Conn) that was fitted with a deute- 
rium are background correction and an auto- 
sampling system (AS8). For analysis, dupli- 
cate samples of 150-uL aliquots of serum 
were transferred to small circular quartz 
dishes for overnight ashing in a low-tempera- 
ture asher (LFE Corp, Waltham, Mass). The 
ash samples were dissolved with 150 uL of 
0.1N hydrochloride. A 100-wL aliquot of the 
dissolved ash was diluted with 500 uL of 6% 
butanol in 0.1N hydrochloric acid.” Stan- 
dards also were made up in 6% butanol in 
0.1N hydrochloric acid. The interassay coef- 
ficient of variation was 1.7%. The detection 
limit for this assay was 0.6 pmol/L. The nor- 
mal adult reference range is from 9.2 to 15.4 
pmol/L (1 g/dL =0.154 pmol/L). The value 


` obtained for the National Bureau of Stan- 


dards bovine liver (certified value = 130 + 13 
we [mean+SD] of zinc per gram of dry 
weight), by using the same analytical tech- 
niques, was 129+ 3 pg of zinc per gram of dry 
weight. 

The nutrient intakes during infancy” were 
similar between the groups, except that in- 
fants with R/F received parenteral nutrition 
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Changes in Weight, Length, and Serum Biochemical Measurements in VLBW Infants With and Without R/F During Infancy* 


A 
(n=21) 
Postnatal age, d 98+ 1.8 


Independent variables 
Weight, g 


Length, cm 


2359 + 181 
45.6+1.3 


Dependent variables 
Serum alkaline 371 +42ł 
phosphatase, (21) 
U/L at 30°C 


Serum zinc, pmol/L 12.5+1.0§ 


(14) 


B 
(n=40) 


. 2965+128 
48.0+0.6 


193+12 
(40) (19) (40) (17) 


9.6+0.3 
(31) (13) (26) (16) 


Group, Mean + SEMT 
A B ` A 
(n=19) (n=40) 
184+1.7 


4018 + 287 
52.5+ 1.6 


5159+ 166 
56.9 + 0.6 


201+27ł 152+10 


13.7+0.9§  11.9+0.4 





(n=17) 
277+1.7 


4988 + 242 
59.7 + 1.2 


121+10 


13.6+0.7 


B A B 
(n=41) (n=14) (n=34) 


371+2.2 


7859 + 239 
69.1+0.6 


6645+ 209 
64.0+0.6 


6830 +314 
65.9+ 1.2 


120+6 109+10 134417 
(41) (14) (34) 


12.5+0.4 13.3 +0.6§ 12.3+0.3 
(27) (11) (26) 


*VLBW indicates very-low-birth-weight; R/F, rickets and/or fractures; and numbers in parentheses, number of samples assayed. 
tRadiographic R/F in VLBW infants: A = present and B = absent. 
Initial values were higher and rate of decline was faster in infants with R/F (P<.001, respectively, by random coefficient regression analyses). No significant 


difference between groups after 6 months. 


§Initial values were higher and rate of increase was slower in infants with R/F (P<.001, respectively, by random coefficient regression analyses). No significant 


difference between groups at 9 months. 


for longer periods (40 + 11 days vs 16 + 3 days 
[mean+SEM], P<.001) and they received 
preterm infant formula for longer periods 
(28+7 days vs 4+1 days [mean+SEM], 
P<.001). Standard parenteral nutrition de- 
livers 300 pg of elemental zine per kilogram 
per day. Other components of standard par- 
enteral nutrition were used as previously 
described.” 

At one of the blood sampling times, two 
infants received total parenteral nutrition 
for temporary feeding intolerance. All in- 
fants received enteral feedings when the 
blood samples were taken at other times. 
Enteral nutrients included mother’s milk or 
2814 kJ/L of standard cows milk formula. 
Mother's milk was used for 9 of 24 infants in 
the R/F group and for 22 of 48 infants in the 
non-R/F group. Vitamin D-fortified whole 
cow’s milk was introduced in 4 infants (1 in 
the R/F group) by 9 months and in 15 infants 
(4 in the R/F group) by 12 months. An in- 
creased enteral zinc intake in the form of 
preterm infant formula (Similac Special 
Care, Ross Laboratories, Columbus, Ohio) 
or powdered human milk fortifier (Mead 
Johnson & Co, Evansville, Ind) was given to 
30 infants (17 in the R/F group) for 1 to 183 
days (median, 26 days). Soy formula (Isomil, 
Ross Laboratories) was given to 3 infants (1 
in the R/F group) for more than 3 months, 
and it was given to another 6 infants (4 in the 
R/F group) intermittently as clinically indi- 
cated. Protein hydrolysate formula (Preges- 
timil, Mead Johnson Co) was given to 6 in- 
fants (1 in the R/F group) for 6 months or 
greater. 

This study was approved by the Review 
Board for Human Investigation, and written 
informed consent was obtained from a parent 
of each subject. 
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STATISTICAL METHODS 


For replicated measurements, the natural 
logarithm of each serum variable was used to 
normalize the statistical distributions. In ad- 
dition, the postnatal age of eacn infant at 
measurement was transformed te its natural 
logarithm to allow for deviations from linear- 
ity in the changes of serum variables over 
time. The serial changes with age for each 
variable were estimated for eaca infant by 
random coefficient regression analyses.” 

The serial changes of each serum variable 
in infants with R/F were compared with 
those in infants without R/F in a linear re- 
gression model, controlling for any signifi- 
cant potential covariates (confounding vari- 
ables). The strategy of backward elimination 
was used to select the potential covariates 
that significantly affected the serial changes 
in the serum AP or serum zinc concentra- 
tions. Only the significant potential covar- 
iates were retained in the statistical model in 
the final analysis. The covariates used were 
gender, birth weight, gestational age, body 
weight, and length at each study, since these 
factors have been reported to affect the se- 
rum AP” or serum zinc” concentra- 
tions. The amount of zine delivered from par- 
enteral nutrition, preterm infant formula, 
and powdered human milk fortifier is greater 
than that from human milk or standard for- 
mula”; thus, the durations for which these 
nutrients were received by the infants also 
were entered as potential covariates in the 
statistical model. 

Statistical analyses were performed by us- 
ing the CLINFO program of the National 
Institutes of Health, at the General Clinical 
Research Center of the University of Cincin- 
nati (Ohio), and the Computer Center main- 


frame computer (Amdahl 5880) at the Uni- 
versity of Cincinnati. A P value of .05 was 
used to judge the significance of each esti- 
mated parameter in all statistical tests. 


RESULTS 


The serial changes in the serum AP 
and serum zine concentrations are 
shown in the Table. Owing to the blood 
volume limitations, the serum AP value 
was measured in 72 infants (24 with 
R/F), and the serum zinc value was mea- 
sured in 49 infants (17 with R/F). The 
serum zinc measurements were avail- 
able only for infants who were receiving 
enteral feedings; 3 infants with R/F and 
1 infant without R/F were receiving a 
premature infant formula on the day of 
blood sampling for a total of four and one 
occasions, respectively. The nutrient 
intake was otherwise similar between 
the groups. 

For the serum AP values, body 
weight was the only significant covar- 
iate (P<.001). The mean initial serum 
AP values were elevated in both groups 
compared with the adult norms and 
were significantly higher in the R/F 
group. The serial serum AP values de- 
creased in both groups, but the rate of 
decrease in the serum AP values was 
significantly greater in infants with R/F 
(P<.001). There was no significant dif- 


` ference in the serum AP values between 


the groups after the second measure- 
ment at 6 months. One infant with 
persistent cholestatic jaundice, pre- 
sumably from the prolonged use of par- 
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enteral nutrition, had one simultaneous 
serum AP and serum zine measure- 
ment. The values were 152 U/L and 
13.9 pmol/L, respectively. 

For the serum zine concentrations, 
none of the potential covariates that 
were entered into the regression mod- 
els were statistically significant. The 
initial serum zine concentrations were 
significantly higher in the R/F group. 
The serial serum zine concentrations in- 
creased in both groups, but the rate of 
increase in the serum zine concentra- 
tions was significantly greater in infants 
without R/F (P<.001). The difference 
in the mean serum zinc concentrations 
between the groups became smaller 
with increasing age. 

There was a weak positive correlation 
(r=.23) between the estimated serial 
. changes in serum AP and serum zine 
concentrations that was not statistically 
significant (P =.18). 


COMMENT 


The normal range of serum AP con- 
centrations for very-low-birth-weight 
infants has not been well defined” be- 
cause most reports have included few 
subjects with simultaneous serum AP 
data and radiographic documentation of 
skeletal status. To our knowledge, this 
is the only study with serial radiograph- 
ic documentation through the active 
phase to complete healing of the skeletal 
lesions in very-low-birth-weight infants 
with simultaneous serum AP and serum 
zinc measurements. : 

The serum AP activity, expressed as 
a proportion of the adult reference 
range, minimizes the difficulty in inter- 
preting data from the methodological 
_ differences in the serum AP measure- 
ment.” In the present study, the 
group mean serum AP activity at the 
time of the diagnosis of R/F was approx- 
imately 5.2 times the upper reference 
range for normal adults in our laborato- 
ry and was similar to that reported by 
others.” This was significantly higher 
than the group mean serum AP activity 
inthe non-R/F group and was consistent 
with a further increase in bone turnover 
from R/F that was superimposed on the 
rapid growth of these small preterm in- 
fants. The decline in the serum AP ac- 
tivities with increasing age and the simi- 
larity of serum AP activities between 
the groups during the second half of 
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infancy were consistent with radio- 
graphic healing of R/F. However, the 
serum AP activity at 1 year in both 
groups remained higher than the adult 
reference range by 1.5- to 1.9-fold. This 
is consistent with the continued skeletal 
growth and bone mineralization in these 
infants. 

It hes been reported that an absence 
of an inereased serum AP activity is 
associated with hypozincemia and hypo- 
magnesemia,’ and infants with chronic 
diarrhea who are receiving inadequate 
zine replacement may have low serum 
AP and serum zine concentrations.‘ The 
elevation of serum zine concentrations 
on zine replacement is associated with 
an elevation of the serum AP activity.”” 
In infants with rickets, there has been 
no documentation as to whether a low 
serum zine concentration occurs in asso- 
ciation with a normal or low serum AP 
activity.” In the present study, abso- 


_ lute concentrations and changes in the 


serum AP values were not significantly 
correlated with the serum zinc concen- 
trations; thus, the low serum AP activi- 
ty in some infants with R/F could not be 
accounted for by low serum zine concen- 
trations. However, this study was not 
designed to measure zinc status, and we 
cannot rule out the possibility of a rela- 
tively zinc-deficient state in some of our 
infants who underwent studies. 

It is known that the major source of 
the total serum AP activity in infants 
and children is of bone origin.*””* All but 
two patients in this study had not re- 
ceived parenteral nutrition for many 
weeks before the first blood sampling, 
which may account for the low rate of 
persistent jaundize. Hepatic AP, there- 
fore, is unlikely +o account for a large 
proportion of the total serum AP activi- 
ty. The activities of all isozymes of AP 
are zinc dependent and should not affect 
the determination of the relationship 
between the total serum AP activities 
and the serum zine concentrations in 
this study. 

The serum zine concentrations, on ini- 
tial sampling at 3 months, were higher 
in infants with R/F. It is theoretically 
possible that a greater zinc intake from 
parenteral nutrition and zinc-fortified 
milk intake before the blood sampling 
may have accounted for the higher se- 
rum zinc concentrations in the R/F 
group. However, an increased zinc in- 


take in infants from both groups were 
controlled in our statistical analyses and 
were demonstrated to have no signifi- 
cant influence on the serum zinc concen- 
trations. The release of tissue (bone) 
zinc from the increased bone turnover in 
rapidly growing infants, particularly 
those with R/E, may be responsible for 
the higher serum zine concentrations. 
This finding is supported by the report 
of higher serum concentrations of 1,25- 
dihydroxyvitamin D in small preterm 
infants with R/F compared with those 
infants without R/F” which presumably 
results in increased osteoblastic activity 
and bone turn-over,*” 

The serum zine concentrations in our 
infants who underwent studies in- 
creased with increasing postnatal age.. 
This finding is consistent with the 
changes in the serum zinc concentra- 
tions for term infants.” The concentra- 
tions of serum zinc in our infants who 
underwent studies also were similar to 
those reported for term infants.*” Con- 
sistent with the healing of R/F and pre- 
sumably a decreased release of tissue 
zinc, in particular that from bone, the 
serum zine concentrations were similar 
in both groups after 6 months. 

In conclusion, we have demonstrated 
that group mean serum AP and serum 
zine concentrations are higher in infants 
at the time of the diagnosis of R/F. 
There were no correlations for the se- 
rum AP and serum zine concentrations. 


We suggest that an increased serum AP 


value is consistent with an increased 
bone turnover. The higher the serum 
zine values in infants with R/F at 3 and 6 
months presumably are consistent with 
the release of tissue zinc from the in- 
creased bone turnover. In the present 
study, with increasing postnatal age 
and healing of R/F, serum AP and se- 
rum zinc concentrations became stabi- 


lized and were similar in very-low- 


birth-weight infants, regardless of their 
previous radiographic status with re- 
spect to R/F, 
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Jie-Ying a Bonny L. Specker, PhD; Mona L. Ho, MS; Reginald C. Tsang, MBBS 


on | 
è Bone mineral content was deter- 
mined in 131 children, 1 to 6 years of age, 
in a. prospectively designed cross-sec- 
tional study. Using multiple linear regres- 
sion analysis to control for individual fac- 
tors, bone mineral content was higher in 
black children compared with white chil- 
‚dren, was lower among female children 
compared with male children, Increased 
with age, and increased with weight. 
(AJDC. 1989;143:1346-1349) 


M easurement of bone mineral con- 

tent (BMC) in the forearm by pho- 
ton absorptiometry is a simple and pre- 
cise method to study the amount of 
mineral in bone.’” It has been widely 
used in normal subjects and in patients 
with metabolic bone disorders. In child- 
hood, BMC increases significantly with 
age.*’ Differences by sex also have been 
studied; in one study, male infants had 
higher BMC than female infants,’ In an- 
other study, Specker and coworkers‘ 


demonstrated that among white chil- . 


dren, boys and girls have similar BMC 
from 1 to 4 years of age, but girls have 
significantly lower BMC at 5 to 6 years 
of age. However, there is currently a 
lack of normative data of BMC in 
healthy black children 1 to 6 years of 
age. Available data indicate that bone 
mass is increased in black, as compared 
with white, adolescents and adults*’ and 
that skeletal development (as measured 
by appearance of ossification centers) of 
black children (aged 1 to 7 years old) is 
advanced in comparison with that of 
white children.’ Racial differences in 
BMC, however, have not been exam- 
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ined in early childhood. We hypothe 
sized, in this prospective study of 181 
children 1 to 6 years of age, that (1) black 
children would have higher BMC com- 
pared with white children; (2) BMC 
would be lower in female children com- 
pared with male children; and (8) BMC 
would increase with increasing age. 


SUBJECTS AND METHODS 
Subjects 


Seventy-eight black and 53 white children 
1 to 6 years of age were recruited for this 
prospectively designed cross-sectional study 
from the well-child clinie at the Children’s 
Hospital Medical Center, Cincinnati, Ohio, 
from C'ecember 1987 to March 1988. This 
study population is distinct from a previously 
studied group of predominantly white chil- 
dren who were recruited from private pedi- 
atric practices and examined for BMC." In- 
formation on gestational age, sex, race, date 


- of birth, history of breast-feeding, and cur- 


rent use of vitamin supplements was ob- 
tained from the parent. All children were 
term at birth and none of them had known 
major congenital abnormalities, bone disor- 
ders, or significant gastrointestinal disease 
and renal disease. All children were between 
the fifth and 95th percentile on the Boston 
growth curves.’ No blood samples were ob- 
tained for study. 

Multiple linear regression techniques 
were used to determine differences between 
groups and correlation among variables. The 
partial correlation coefficients for each of the 
significant factors in the regression analysis 
are given. The partial correlation is the 
amount of variability explained by that factor 
after the other factors are included in the 
model. The protocol was approved by the 
Institutional Review Board of the Cincinnati 
Children’s Hospital Medical Center and pa- 
rental informed consent was obtained. 


Photon Absorptiometry 


The BMC and bone width (BW) were mea- 
sured by a direct photon absorptiometer (Lu- 
nar Radiation Inc, Madison, Wis). A colli- 


mated, 2-mm-diameter photon beam from 
low-activity monochromatic radionucli 
source (iodine 125) passed beneath the on 
third distal radius (shaft) of the left foreart 
The detection site was located by extern 
measurement. A collimated scintillation d 
tector placed over the arm was equippi 
with a mechanism to allow for simultaneo! 
movement of the collimated detector and ” 
source, with a scan speed of 0.5 mm p 
second in children under 3 years of age and 
mm per second in children over 3 years 
age. The child’s forearm was placed in a hol 


ing device and surrounded by a water bag 


maintain constant thickness across the me 
suring path. At least three scans were o 
tained for each child and the mean value w 
obtained. The attenuation of detectak 
counts is proportional to the mass (grams p 
centimeter) of mineral in the scan path; B 
is proportional to the length of the sean pat 
The accuracy of the photon absorptiomete 
when compared with ashed bones for BMI 
is high (error, 2% to 4%) with a high precisi 
(error, 2%). Our coefficient of variation | 
phantom standards is less than 1.5%. 


RESULTS - 


Seventy-eight children (59.5%) we: 
black, and 48.9% of the children we: 


- male. Thirty-three percent of childre 


were receiving vitamin supplemen 
containing vitamin D at the time of tl 
study. The average age of those recei 
ing vitamins was 38 months. Twent 
one (16%) of the children had bet 
breast-fed, with an average weanir 
age of 28 weeks. There were no rai 
differences in the percent of childre 
currently receiving vitamin suppl 
ments (80% of black children and 38% 
white children, P=.4) or previous 


- breast-fed (18% of black children ar 


25% of white children, P=.09). Me: 
BMC and BW were not different b 
tween children taking vitamin suppl 
ments or not, even after controlling fi 
other variables significantly associate 


Race Differences in BMC—Li el 





Varlable 
No. of subjects 
BMC, g/cm 
BW, em 
BMC/BW, g/cm? 
Height, cm 
Weight, kg 
No. of subjects 
BMC, g/cm 
BW, cm 
BMC/BW, g/cm? 
Height, cm 
Weight, kg 


Race/Sex 


No. of subjects 
‘ BMC, g/cm 
BW, cm 


BMC/BW, g/cm? 
Height, cm 
Weight, kg 
No. of subjects 
BMC, g/cm 

BW, cm 
BMC/BW, g/cm? 
Height, cm 
Weight, kg 


12-35 
18° 
0.213+0.031 
0.806 + 0.072 
0.265 + 0.035 
85.5+7.1 
12.8+2.0 
19 
0.186 +0.051 
0.775 +0.143t 
0.235 + 0.050 
84.42 7.7 
12.0+1.9 
13 
0.208 + 0.046 
0.786 + 0.067 
0.263 + 0.050 
84.4+8.6 
12.3+2.0 
9 
0.160 + 0.042 
0.719+0.143 
0.220 + 0.038 
$2.3+5.0 
11.4+£1.6 


Age, mo 


36-59 
13 
0.306 + 0.057 
0.895 + 0.083 
0.341 + 0.049 
100.7 +5.6 
17.2+2.0 
14 
0.293 + 0.057 
0.878 + 0.074 
0.333 + 0.048 
102.9+8.2 
15.8 +42.5 
8 
0.274 + 0.057 
0.870 + 0.064 
0.314+0.053 
102.5+ 4.8 
17,.6+1.3 
12 
0.244 + 0.051 
0.853 + 0.047 
0.287 + 0.065 
99.9+7.3 
16.1+2.0 


Bone Mineral Content (BMC), Bone Width (BW), BMC/BW, Height, 
and Weight by Race, Sex, and Age* 


0.412 = 0.099 
0.950+0.103 
0.429 +0.053 
110.3+4.5 
18.4+2.0 
10 
0.356 +0.057 
0.953 + 0.064 
0.373 +0.052 
114.8+4.0 
20.3+2.5 
3 
0.334 + 0.058 
0.879 +0.105 
0.382 + 0.064 
112.4468 
20,.3+2.6 
3 
0.337 +0.043 
0.926 + 0.190 
0.368 + 0.031 
115.0+4.0 
20.7+1.1 





*Data were analyzed using a multiple general linear model that statistically controls for the influence of 
cther factors on BMC. Race (P<.001), sex (P= .02), age (P<.001), and weight (P<.001) were found to be 
independent predictors of BMC, Data are presented in 2-year age groupings for reference. 

{The number of subjects was 18 for this measurement. 


with BMC. In the multiple-regression 
model presented below, children who 
were previously breast-fed had a higher 
BMC than children not previously 
breast-fed (P=.03) However, one 
black male child, 6.7 years of age and 
previously breast-fed, had a high BMC 
(0.559 g/em). When he was omitted from 
the analysis, the only difference in the 
findings was that the relationship be- 
- tween history of breast-feeding and 
BMC was no longer statistically signifi- 
cant. The results presented below in- 
clude this data point, but history of 
breast-feeding has not been included in 
the final statistical model due to the 
questionable relationship resulting 
from inclusion of data on one child. 

The age, sex, and race distributions, 
_as well as the mean BMC, BW, BMC-to- 
BW ratio, weight, and height, are given 
in the Table. Two-year age groupings 
were used in the Table due to the small 
numbers of children in each race and sex 
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group if categorized into l-year age 
groups. Female children weighed less 
than male children (P=.02) after ad- 
justing for age. There was no difference 
in weight between black and white 
children. 

Age, sex, race, and weight were 
found to be independently associated 
with BMC (overall R’=.771). The BMC 
was higher in black children compared 
with white children (partial R°*=.114, 
P<,001), was lower in female children 
(partial R’=.044, P=.02), and in- 
creased with age (partial R*=.110, 
P<.001) and weight (partial R’=.193, 
P<,001). We had previously found a 
smaller increase in BMC with age in 
female children compared with male 
children‘: this relationship, tested by 
the interaction of age and sex, was not 
observed in the current study, and fe- 
male children had a lower BMC at all 
ages compared with male children (Fig- 
ure). 


Bone width increased with increasing 
weight (partial R’=.348, P<.001) and 
was greater in black children compared 
with white children (partial R’ = .082, 
P=.04), Bone width was greater in old- 
er compared with younger children Gn 
univariate analysis); however, weight 
was a stronger predictor of width than 
age and age was not included in the final 
model. Results for the ratio of BMC to 
BW were similar to those obtained for 
BMC. 


COMMENT 


Photon absorptiometry has been 
shown to be a precise and accurate 
method for determining BMC in both 
adults and infants. It also has made a 
great contribution to the understanding 
of clinical factors influencing bone min- 
eralization. In children, the method has 
been used to (1) determine the effects of 
various factors on BMC, such as sex,” 
age,” and nutrition,’” and (2) quanti- 
fy effects of diseases on BMC, especially 
in bone disorders. *“* 

In this study, we demonstrated that 
BMC was not associated with history of 
breast-feeding or current use of vitamin 
supplements. Breast-feeding has been 
associated with BMC that is lower than 
that of formula-fed infants during the 
first 6 months,” but there is little infor- 
mation on the influence of early breast- 
feeding on BMC in later childhood. The 
small percent of children who had been 
breast-fed had similar BMC to those 
children who had not been breast-fed. 

To our knowledge, normative data of 
BMC in black children are not available. 
In the present study, black children 1 to 
6 years of age had higher mean BMC 
than white children. In earlier studies, 
black infants and children have been 
found to have advanced skeletal devel- 
opment, as measured by the presence of 
ossification centers, compared with 
white infants and children.’ It has been 
suggested that the higher bone mass in 
blacks is due to a larger body mass, 
which results in increased strain on the 
skeleton, which would then stimulate 
bone formation.” However, black adult 
women have 10% to 20% greater total 
body calcium and phosphorus compared 
with white women even after adjusting 
for body weight.’ Our current findings 
support a race difference in BMC inde- 
pendent of body weight. The reason for 
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Bone mineral content by year of age for each race and sex. Bone mineral conten: was higher in 
black (top) compared with white (bottom) children (P<.001), increased with increasing age 
(P<.001), and was lower in female (plus sign) compared with male (asterisk) children (P = .03). 
Increased body weight also was found to be associated with-higher bone mineral content 


(P<.001)} independent of the other factors. 


this difference is not clear since factors 
other than genetic may influence BMC 
(ie, diet). 

White female children of varying ages 
have been found to have lower BMC 
compared with male children.** In the 
current study, there was significantly 
lower BMC in female children compared 
with male children 1 to 6 years of age. In 
our previous study of BMC in white chil- 
dren from private pediatric practices, 
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we okserved a lower BMT among fe- 
male children compared with male chil- 
dren only after 4 years of age.* The rea- 
son for sex differences in BMC is 
unclear but does not appear to be re- 
lated to differences in body weight since 
in our analysis sex differences were still 
apparent after statistically controlling 
for the influence of weight. l 
In the present study, BMC increased 
with increasing age. Increases in BMC 


with inereasing age have been demon- 
strated in children 1 to 14 years of age,** 
and our study is consistent with these 
reports. Weight also was found to have 
an independent influence on BMC and 
may be due to the increased strain on 
the skeleton resulting in increased bone 
formation.” _ 

Findings concerning the ratio of BMC 


to BW were similar to those of BMC. It 


has been suggested that the ratio of 
BMC to BW reduces variation and 
would be of more value in determining 
the difference between an individual 
and the normal population, whereas 
BMC is a better measurement to follow 
in an individual for bone mineral 
changes.” However, several studies 
demonstrated that a BMC-to-BW ratio 
is not a more sensitive indicator than 
BMC. 13,18,19 

In view of the current findings, race- 
and sex-specific BMC norms would be 
helpful when BMC is used as a tool for 
diagnosing disordered bone mineraliza- 
tion. Anecdotally, rickets appears to be 
identified in the United States more in 
black than white infants and children”; 
it might be important to recognize that 
norms for BMC are different betweeri 
races when assessing BMC in such in- 
fants. For example, black infants with 
rickets may have BMC that appears 
normal by white infant studies, but may 
be low by black infant norms. 

In summary, differences in BMC by 
race, sex, age, and weight were ob- 
served; BMC was higher in black com- 
pared with white children, was lower in 
female than in male children, and in- 
creased with age and weight. 


This research was supported by Thrasher Re- 
search Training Program (Salt Lake City, Utah) in 
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Yuval Zohar, MD (Contributors); Beverly P. Wood, MD (Section Editor) 


15-year-old girl was admitted for 
evaluation of fullness of her left 
ear. Her physician had made a diag- 
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nosis of left external otitis. The phys- 
ical examination results were normal 
except for an extremely narrowed left 
external auditory canal. The narrow 
lumen was engulfed by bony over- 
growth, and no local edema or signs of 
inflammation were seen. Audiologic 
evaluation demonstrated a moderate 
conductive hearing loss. A computed 
tomographic scan of the region was 
performed (Figure). 
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Denouement and Discussion 


Monostotic Fibrous Dysplasia of the 


Temporal Bone 





Computed tomographic scan demonstrating narrowing of the left 
external auditory canal caused by an expansile bone lesion of the 
temporal bone (curved arrow). The regional bone was characterized 
by a “ground-glass’ appearance. A small cholesteatoma is located 
between the tympanic membrane and the bony lesion (black 


arrow). 


The patient underwent surgical ex- 
-ploration of the ear. The nearly oblit- 
erated lumen was widened, and the 
-eanal was. cleaned of cholesteatoma 
-debris found trapped between the ear- 
drum and the narrowed bony isthmus. 
Histologic sections confirmed the di- 
-agnosis of fibrous dysplasia. 

Fibrous dysplasia is a congenital, 
locally circumscribed nondifferentia- 
tion of bone-forming mesenchyme. 
The lesion is characterized histologi- 
cally by a proliferation of fibrous tissue 
and scattered trabeculae of immature 
“bone. The disease has three clinical 
forms: (1) monostotic, which is iso- 
lated te one bone; (2) polyostotic, 
which affects two or more bones; and 
(8). Albright’s syndrome, which is a 
_polyostotic form associated with ab- 
: normal skin pigmentation, precocious 
puberty, and other nonskeletal mani- 
festations. The disease usually be- 
- comes manifest in late childhood when 
-lesion growth accelerates rapidly, only 
to become quiescent, in most in- 
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stances, after puberty. This uncom- 
mon disease rarely involves the tem- 
poral bone.!? 

The roentgenographic features of 
fibrous dysplasia are usually charac- 
teristic and in a series of 46 consecu- 
tive cases of fibrous dysplasia of the 
craniofacial skeleton were found in 
each case to correlate accurately with 
the pathologic analysis.? The roent- 
genographic examination reflects the 
morphologic nature of the disease and 
the results vary with the amount of 
fibrosis and calcification present. Ar- 
eas of fibrosis and cyst formation pro- 
duce radiolucency, whereas areas of 
new bone formation demonstrate in- 
creased density. In many instances, 
local expansion in the temporal bone 
is seen associated with either sclerosis 
or a uniform “ground-glass” appear- 
ance.'!? Occasionally, areas of radiolu- 
cency and cortical thinning are seen 
and constriction or even obliteration 
of the external auditory canal can be 
regularly demonstrated. Computed 


tomographic scanning provides good 
detail of the extent of the disease. An 
accurate assessment of the degree of 
middle-ear involvement and of the 
presence of associated cholesteatoma 
can be made.’ 

In our ease the computed Comoe | 
graphic sean demonstrated the extent 
of the disease and the existence of a 
cholesteatoma. The combined findings 
of roentgenograms and computed to- 
mography established the diagnosis of 
fibrous dysplasia, which was later con- 
firmed by pathologic study. 
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Manifestations 


`=: Morphea, also called linear sclero- 
derma, is a form of scleroderma that 
has a patchy focal distribution. Ini- 
tially, the lesions are slightly erythe- 
matous and edematous or may have an 
atrophic, shiny appearance. Subse- 
quently, they appear as ivory-colored 
‘indurated plaques with violaceous 
borders. The lesions usually first ap- 
-pear on the trunk and spread to the 
limbs. Searring and fibrosis occur, 
which can lead to contractures and 
apparent shortening of limbs. 

The disease may progress for years 
‘or arrest after several months of activ- 
ity. In dark-skinned individuals, the 
sears may become hyperpigmented, 
and in others, the atrophic areas may 
become hypopigmented. Lesions on 
the scalp may produce cicatricial alo- 
pecia, and facial hemiatrophy occurs 








Denouement and Discussion 


Morphea 


Fig 1.—Hyperpigmented lesions and facial 
atrophy. 


Fig 2.—Cicatricial alopecia. 


Fig 3.— Multiple hyperpigmented lesions on 
the trunk. 


due to sclerosis of the facial muscles. 
Erosion of the underlying bone may 
also occur. 

Microscopic examination reveals 
sclerosis associated with varying de- 
grees of inflammation involving the 
dermis and occasionally extending to 
the subeutaneous tissue and pannicu- 
lus. Eosinophilia, elevated sedimen- 
tation rate, and low complement may 
be present. Antinuclear antibodies 
and rheumatoid factor are present in 
5% to 15% of the cases. 


Causative Factors 


Trauma and drugs such as valproic 
acid have been reported as possible 
causative factors. Immunologic or vas- 
cular injury and altered collagen me- 
tabolism are suggested mechanisms. 
There does not appear to be any ge- 
netic predisposition. 











Treatment | 


No effective treatment is presently 
available. A variety of medications. 
have been used, such as p-penicilla- 
mine, corticosteroids, salicylates, che- 
lating agents, chloroquine phosphate, 


and radiation, without any definite 
benefit. The disease usually follows a. 


slow, indolent course, and the cicatri- — 
cial process gradually becomes. pas- 
sive. Prognosis for life is usually good, 
unless there is systemic involvement, 
which is unusual. 
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and help stop the scratch. 
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‘Susan R. Harris, PhD, PT 


-2-A retrospective study examined early 
“neurodevelopmental behaviors of chil- 
-dren with spastic diplegia, spastic hemi- 
plegia, and quadriplegia (spastic, athe- 
~ toid, or mixed) who had been followed up 
-fongitudinally in a high-risk infant follow- 
-up clinic. Compared with peers with nor- 
‘mal outcomes, children with all three 
‘types of cerebral palsy had significantly 
‘fower scores on the Bayley Mental Scale at 
-4 months of age; children with hemiplegia 
and quadriplegia aiso scored significantly 
-tower on the Bayley Motor Scale. On the 
_ Movement Assessment of Infants at 4 
: months of age, the children with hemiple- 
gia and quadriplegia showed significantly 
higher risk scores than the nonhandi- 
‘capped group. The Movement Assess- 
ment of Infants was more than three times 
<as sensitive as the Bayley Motor Scale in 
detecting motor abnormalities in 4- 
month-old infants with diplegia and more 
than twice as sensitive in detecting early 
-abnormalities of hemiplegia. At 1 year of 
age, however, the Bayiey Motor Scale was 
extremely sensitive in picking up motor 
“deficits In children with all three types of 
‘cerebral palsy. 
(AJDC. 1989;143:1356-1360) 


Ithough controversy continues 
- "about whether the prevalence of ce- 
-rebral palsy (CP) is increasing among 
--very-low-birth-weight infants, Kitchen 
and colleagues’ maintain that the preva- 
_ lence is “unacceptably high,” with a rate 
of 12.5% of spastic CP among 2-year-old 
- survivors at their hospital. Diagnosis of 
: during infancy is extremely diffi- 
it, particularly in mild to moderate 
jes,” which accounted for approxi- 
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Early Diagnosis of Spastic Diplegia, 
Spastic Hemiplegia, and Quadriplegia 


mately two thirds of the children in the 
recent study by Kitchen et al.’ Defini- 
tive diagnosis during infancy of three 
common types of CP, spastic diplegia, 
spastic hemiplegia, and quadriplegia 
(spastic, athetoid, or mixed), has not, to 
my knowledge, been reported in the lit- 
erature. The purpose of this study was 
to identify retrospectively a variety of 
developmental markers that could 
serve to differentiate these three types 
of CP during the first year of life. Sub- 
jects were children who were part of a 
prospective, longitudinal high-risk in- 
fant follow-up project at the University 
of Washington, Seattle, from 1976 to 
1985. 

Hypotheses in this study were as fol- 
lows: (1) Children with spastic diplegia, 
spastic hemiplegia, and quadriplegia 
differed significantly from nonhandi- 
capped (NH) children on the Bayley 
Mental and Motor Scales.‘ (2) Children 
with spastic diplegia, spastic hemiple- 
gia, and quadriplegia differed signifi- 
cantly from NH children on categorical 
risk scores and total risk scores of the 
Movement Assessment of Infants 
(MAD). (3) The Bayley Motor Seale was 
sensitive to early diagnosis of spastic 
diplegia, spastic hemiplegia, and quad- 
riplegia at 4 months’ and 12 months’ 
corrected ages. (4) The MAI was sensi- 
tive to early diagnosis of spastic diple- 
gia, spastic hemiplegia, and quadriple- 
gia at 4 months’ corrected age. 

In addition, the average ages for de- 
finitive diagnoses of each of these types 
of CP were examined. Recent articles 
have suggested that reliable diagnosis 
of spastic diplegia does not occur until 18 
to 24 months of age in the United 


‘States,’ and that for children with con- 


genital hemiplegia, the average age of 


referral for developmental evaluation at _ 


a center in England was 22 months." 





METHODS 
Subjects and Methods 


The original sample consisted of 399 in- 
fants who had been evaluated. initially. be- 
tween 1976 and 1981 in the University of . 
Washingtons Neonatal Intensive Care Unit 
Followup Clinic. Entry criteria included 
birth weight of 1500 g or less, a history of 
idiopathic respiratory distress syndrome, or 
any other clinical condition posing a high risk ` 
for abnormal development, such as central 
nervous system infection or insult. 

Infants were scheduled for evaluation at 
the following ages (corrected for prematuri- 
ty): 4, 12, 24, 36, 54, 72, and 96 months. There 
were 399 infants who were evaluated initially 
between 3 months 15 days’ corrected age and 
4 months 14 days’ corrected age; 229 (57.4%) 
of these children were followed up at least 
through the 36-month corrected-age visit. 


' Due to reported difficulties in reliably diag- 


nosing CP at 1 year of age’ and sometimes 

even later,” it was decided that subject se- 

lection would be limited to those children for 
whom both medical and psychological follow- 

up data were available at 3 years of age or 

older. 

Review of the follow-up records showed 
that approximately 80% of the infants un- 
available for follow-up appeared normal at — 
their last visit with the other 20% having 
been labeled as either questionable or abnor- - 
mal.* These findings are similar to those of 
Aylward and colleagues,” which suggested 
that handicapped infants are no more likely 
to continue in follow-up than infants who are 
developing normally. 


Assessment Tools | = 
At their initial follow-up visit at 4 months. he 


corrected age, infants were assessed by clinic 


physical therapists using the Mental and Mo- - . 
tor Seales of the Bayley. Seale: sof Infant De- a, 





velopment, a standardize ‘norm-referenced. 


tool, and the MAI, a neuromotor assessment 
tool that has been. shown to be both reli- 


able” and valid” in the evaluation of high- 
risk infants.. ‘The MAI consists of 65 items 


divided across four categories: muscle tone, 


| primitive wiflenen,. automatic reactions, and 








volitional movement. Based on a 4-month 
_ profile developed from a small sample of in- 
fants,’ 48 of the 65 items can be scored as 
either “risk” or “no risk.” Categorical risk 
scores are then derived for each of the four 
categories and are ultimately summed to at- 
tain a total risk score. 
A variety of outcome measures were ad- 
_ ministered at the follow-up visits between 36 
‘and 96 months of age. Developmental pedia- 
_tricians assessed the children using the Den- 
ver Developmental Screening Test” and a 
nonstandardized neurological examination 
that evaluated muscle tone and motor and 
speech development. Developmental psy- 
chologists used various standardized psycho- 
metric tests according to the childs cor- 
rected age: the Stanford-Binet Intelligence 
Seale,” the Wechsler Preschool and Primary 
Scale of Intelligence,” the Wechsler Intelli- 
gence Scale for Children-Revised,” and the 
Peabody Picture Vocabulary Test. At the 
54-month visit, occupational therapists as- 
sessed the children’s motor development and 
coordination using an assessment protocol 
that included the gross motor portion of the 
Peabody Developmental Scales,” the Fros- 
tig Eye-Motor Coordination subtest,” and 
-portions of the Southern California Sensory 
Integration Test.” All examiners were 
aware of the child's previous developmental 
test scores; no attempt was made to blind 
them to the child’s developmental history. 


Outcome Groups 


Chart reviews were conducted for the 229 

children who were followed up to at least the 
36-month-old visit. Based on scores on stan- 
dardized tests as well as medical diagnoses 
provided by the pediatricians when appro- 
priate, the following three groups were de- 
fined: CP (n=386), developmental delay 
(n= 75), and NH (n= 118). Children in the CP 
group were further divided into three diag- 
nostic categories: spastic diplegia (n= 14), 
spastic hemiplegia (n= 11), and quadriplegia 
(n=11, which included spastic, athetoid, 
and mixed (spastic/athetoid) cases. In addi- 
: tion to the type of CP, the severity was deter- 
mined by the developmental pediatricians 
based on the following criteria: (1) mild was 
defined as no use of mechanical aids for am- 
_ bulation, the child functions without obvious 
impairment; (2) moderate was defined as no 
need for mechanical aids for ambulation, but 
the child functions with obvious impairment; 
(8) severe was defined as the child ambulates 
only with mechanical aids; and (4) profound 
was defined as no ambulation. 

Children in the group labeled “develop- 
mental delay” had a mixture of deficits rang- 
ing from mild motor delays or expressive 
language disorders to moderate mental re- 
_ tardation. Children in the NH group were 
those who performed within normal limits on 
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all developmental tests and who were 
deemed “normally developing” by the pedia- 
tricians at their latest follow-up visit. 


Data Analysis 


The first two hypotheses were examined 
by performing Student's t tests between each 
of the CP categories (spastic diplegia, spastic 
hemiplegia, and quadriplegia) and the NH 
group. The final two hypotheses were ad- 
dressed by calculating the sensitivity of each 
tool in correctly identifying motor abnormal- 
ities at 4 months’ (Bayley Motor Scale and 
MAJ) and at 12 months’ (Bayley Motor Seale) 
corrected ages. Also calculated were the 
mean ages and ranges for diagnoses of 
spastic diplegia, spastic hemiplegia, and 
quadriplegia. 

RESULTS 


Although the children with spastic di- 
plegia were significantly smaller at 
birth than their NH counterparts, they 
were not significantly younger (Table 
1). Whereas the children with spastic 
hemiplegia tended also to be smaller and 
younger than the children in the NH 
group, neither of these differences was 
significant. In contrast, the children 
with quadriplegia were remarkably 
similar in mean birth weight and gesta- 
tional age to the NH group. With the 
exception of one infant in the hemiplegic 
group and one infant in the quadriplegic 
group, all of the other infants were born 
at less than 37 weeks’ gestation (Table 
1), 

On the Bayley Scales of Infant Devel- 
opment, the 4-month-old children with 
spastic diplegia scored significantly 
lower than their NH age-matched coun- 
terparts on the Bayley Mental Scale 
(Mental Developmental Index [MDI)) 
but not on the Bayley Motor Scale (Psy- 
chomotor Developmental Index [PDI)). 
The mean scores for the MDI and PDI 
for the children with spastic diplegia 





were well within normal limits Scale, an abnormal score would be | 
Birth Weight, g Gestational Age, wk 
Group n Mean sD t n Mean SD t 
Nonhandicapped 108 1787.94 668.50 112 32.66 2.94 
Spastic diplegia 12 1330.83 28484 ~438* 14 30.93 295  ~2.07 
Spastic hemiplegia 14 1440.46 793.83 ~- 1.40 1t 3018 405 -198 
Quadriplegia 9 1834.00 938.18 15 9 3233 200 ~.45 
*P<.001. o 
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(mean = 100), although the SD for th 
PDI was greater than the normative SI 
of 16. The 4-month-old children wit 
spastic hemiplegia scored significan 
lower than the NH group on both: 
MDI and the PDI; however, both me 
scores for these developmental ind 
were well within normal limits. In ci 
trast, the children with quadriple 
scored significantly below the mean: 
both the mental and motor scales s 
were significantly different from thei 
NH peers. 
These differences ¢ can be account 
for, in part, by the differences i in sever 
ity levels among the three groups 
Whereas 64% of the children with diple 
gia were judged to be mild or mild to. 
moderate in involvement and 82% of the 
group with hemiplegia were similarly 
rated, only 27% of the children with 
quadriplegia were so rated. These dis- 
parities suggest that it is the relative 
severity of involvement as well as the 
type of CP that appears to affect perfor- 
mance on the Bayley Seales (Table 2). 
On the MAI at 4 months’ corrected 
age, there were no significant differ- 
ences between the children with spastic 
diplegia and the children in the NH 
group on any of the four categorical risk 
scores or on the total risk score. Howev- 
er, the children with spastic hemiplegia | 
differed significantly from the NH chil- 
dren (P<.05) on three of the five scores: 
the categorical risk scores for automatic. 
reactions and volitional movement. and 
the total risk score (Table 3). i 
The sensitivity of the Bayley Motor 
Scale at 4 and 12 months’ corrected age 
was assessed by dividing the number of 
correctly identified abnormal. cases at 
each age into the total number of abnor- 
mal cases and then multiplying this frac : 
tion by 100.” For the Bayley Motor 
















































Pr PDI of less than 34 (able a. The speci- 
` ficity of the Bayley Motor Seale at 4 
< months of age or its ability to correctly 
identify infants as normal who subse- 
-quently were judged to be normal at 36 
-to 96 months of age } has been reported 
_ previously as 94.9%.” 

_ The sensitivity rate of the Bayley Mo- 
tor Scale improved markedly at 12 
p months ofage, particularly for the diple- 
-gic and hemiplegic groups. This dramat- 
-i¢ improvement in sensitivity may have 
been due to the evolving clinical nature 
of CP rather than to deficiencies in the 
-test at earlier ages. 

- The MAI was administered only at 4 
months corrected age. According to the 
MAT manual, total risk scores of 0 to 7 

+ are considered “low risk,” with scores of 
8 to 12 being “at risk,” and scores equal 
to or greater than 18 identified as “high 
risk” for motor problems.’ To examine 

“the sensitivity of the MAI total risk 
score at 4 months of age, the number of 

-correctly identified “at-risk” and “high- 

risk” infants (scores =8) were divided 
into the total number of infants who 

-were subsequently diagnosed with di- 

- plegia, hemiplegia, or quadriplegia (Ta- 

ble 5). The specificity of the MAI at 4 

¿months of age was 62.7%, which sug- 

-gests that more than one third of the 
‘children who were subsequently judged 
to be NH had either suspect or abnor- 
mal total risk scores at 4 months of age.” 

The mean age at diagnosis for infants 

-with spastic diplegia was 12.58 months 

(range, 4 to 30 months); approximately 
two thirds of these infants’ conditions 
were rated mild or mild to moderate in 
severity. For the children with spastic 

hemiplegia, 82% of whom were labeled 
-mild or mild to moderate, the average 
-age of diagnosis was 21 months, with a 
range from 4 to 54 months of age. In 
- contrast, the mean age for diagnosis of 
the infants with quadriplegia was 4.91 
months, with a range from 1 to 10.5 
months of age. This is not surprising 
nce about 73% of the infants in this 
up were given severity ratings rang- 
from moderate to profound. 


COMMENT 


The first hypothesis was partially 
a supported i in that children in all three 
CP categories differed significantly 
-from the children in the NH group with 
7 regard to scores on the Bayley Mental 
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Scale. Children with hemiplegia and ini 


quadriplegia differed significantly from 
the NH group on the Bayley Motor 
Scale as well. Although the children 
with spastic diplegia had lower Bayley 
Motor scores than the NH children, this 
difference failed to reach significance at 
the .05 level. The lack of a significant 
difference may be due to the relatively 
small sample size. 

Although both the mean MDI and 
PDI scores for the children with hemi- 
plegia were significantly below those 
for the NH children, they were both 
within the normal range. In fact, only 3 
of the 11 children scored below the nor- 
mal ranges on the mental and motor 
scales. Five children in this group 
showed cognitive delays (IQ <85) at 
their latest follow-up visits as did 5 chil- 
dren in the spastic diplegic group. 

Both the mean MDI and PDI scores 
were well below the normal ranges for 
the children with quadriplegia at both 4 
and 12 months’ corrected ages and sig- 
nificantly different from those of their 
NH age-matched counterparts. At 12 
months of age, all 9 children tested 
scored below 84 on both the MDI and 
the PDI. However, 3 of the 11 children 
had IQ scores within normal limits at 
their latest follow-up visits. Since the 
Bayley Mental Scale involves many fine 
motor items, it is not surprising that the 
children’s MDIs were compromised by 
their upper-extremity motor handicap. 
Clinicians should use caution when us- 
ing the Bayley Mental Scale for children 
with upper-extremity motor handicaps 
since it may not provide an accurate 
reflection of cognitive skills. 

The second hypothesis was supported 
in part for children with hemiplegia and 


Mental Developmental 


index 


[prrttaataraiennaaiamera nanenane aaan 


Mean 


Nonhandicapped 


Spastic 
diplagia 
Spastic 
hemiplegia 
Quadriplegia 
* Pe 05. 


TP<.OT. 
tP<.001. 





entiret iildren with yadi sa 
plegia. The children with hemiplegia 

differed from the NH4 group on the MAI 
total risk score and two of the four cate- 
gorical risk scores. Children in the 
quadriplegic group had significantly 
higher risk scores in all four categories, 
as well as in the total risk score. Al- 
though the children with spastic diple- 
gia did not differ significantly from the 
NH children on the MAI total risk score 
or any of the categorical risk scores, 
results of an item analysis reported pre- 
viously showed that these two groups 
did differ on seven of the MAI items: 
posture prone, posture supine, muscle 
tone summary, trunk rotation, equilib- 
rium responses in prone, summary of 
automatic reactions, and vocalization.’ 
This suggests that a shorter version of 
this test should be developed specifical- 
ly for the early detection of spastic 
diplegia. 

For the children with spastic hemi- 
plegia, significantly higher categorical 
risk scores were noted in the categories 
of automatic reactions and volitional 
movement when compared with chil- 
dren with normal outcomes. These find- 
ings imply that the assessment of 
automatic or postural reactions and vo- 
litional movement items, specifically 
the ability to center the head in the su- 
pine position and the ability to bear 
weight through the shoulders when 
placed in the prone position,‘ are impor- 
tant neurodevelopmental attributes 
that should be examined in infants at 
risk for hemiplegia. 

As Table 5 shows, the infants with 
quadriplegia scored significantly higher 
than their normally developing peers on 
all five risk scores. Many of these chil- 





“Psychomotor Developmental 
Index 


Mean 
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MA! Risk Category 
Tone 
Primitive 
reflexes 
Automatic 
reactions 
Volitional 
movement 
| Total Risk Score 













+P<.01. 
FP <.05. 
 §P<.001. 


Type of Cerebral Paisy 

Spastic diplegia 

Spastic hemiplegia 

Quadriplegia 
*Specificity at 4 months was 94.9% (111/117).# 


dren had motor problems so obvious at 4 
months of age that testing was used 
primarily to confirm the diagnosis; a de- 
tailed description of this group's perfor- 
mance on the MAI individual items has 
been reported previously.‘ 

The final two hypotheses addressed 
the sensitivity of the Bayley Motor 
Seale and the MAI in the early detection 
of the three types of CP. The MAI was 
clearly superior in identifying more 
than three times as many children with 
diplegia at 4 months of age (57.1% vs 
15.1%) and more than twice as many 
children with hemiplegia (63.6% vs 
27.38%). The MAI sensitivity for early 
quadriplegia was about 1.5 times as 
great as for the Bayley Motor Scale. At 
1 year corrected age, however, the Bay- 
ley Motor Scale was very sensitive to all 
_ three types of CP. Previous research 
-has shown that although the MAI was 
more sensitive than the Bayley Motor 
Seale at 4 months of age, it tended to 
have a lower rate of specificity in that a 
greater percentage of children with nor- 
mal outcomes were labeled “at risk.’”” 

In spite of the very high sensitivity of 
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*MAI indicates Movement Assessment of Infants. 


4 mo Corrected Age 
15.4 (2/13) 
27.3 (3/11) 
60.0 (6/10) 





% (No.) of Subjects 


12 mo Corrected Age 
100 (12/12) 
75 (6/8) 
100 (9/9) 


the Bayley Motor Scale at 1 year cor- 
rected age, it is interesting to note that 
a definitive diagnosis of CP was not 
made until much later for the children 
with spastic hemiplegia (mean age, 21 
months), This discrepancy represents 
caution on the part of our pediatric staff 
in avoiding unnecessary alarm for the 
parents.” In spite of the fact that a diag- 
nosis of CP was not made until after 1 
year of age for almost one third of the 
children with diplegia and hemiplegia, 
95% of our children with CP were re- 
ferred for early intervention services by 
age l year. 


CONCLUSIONS 


The goal of this study was to 
retrospectively identify developmental 
markers that would allow for the detec- 
tion of three common types of CP during 
infancy. Assessment tools administered 
at 4 months’ corrected age included the 
Bayley Mental and Motor Scales and the 
MAI, While children with quadriplegia 
differed significantly from low-birth- 
weight infants with normal develop- 
mental outcomes on all parameters of 
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Type of % (No.) of Subjects 
Cerebral Palsy = 4 mo Corrected Age | 
Spastic diplegia 57.1 (8A ‘87.1 (8/14) A 
Spastic hemiplegia 63.6 7/11). - 
Quadripiegia 90. 9 (10/1 ye 








Specificity at 4 months was 62. ar aia o ao 


the Bayley and MAI, neither of these 
tools had complete success in differenti- 
ating children with either spastic diple- — 
gia or spastic hemiplegia from their NH _ 
peers. ae 
Infants with hemiplegia, however, . 
showed significantly higher MAI risk 
scores in the categories of automatic re- 
actions and volitional movement and in 
the total risk score. Both the hemiplegic 
and diplegic groups showed significant- 
ly lower MDIs, with the hemiplegic 
group also showing a significantly lowe 
PDI when compared with the NI 
group. The mean developmental index- 
es were all within normal ranges, how 
ever. The total risk score of the MA 
was considerably more sensitive in th 
identification of motor disorder at. 
months of age than was the PDI (Bayle 
Motor Scale), but the PDI was high} 
sensitive for all three groups at 1 
months’ corrected age. 
In spite of the fact that the prevalenc 
of CP seems to be increasing among low 
birth-weight infants,’ little progres 
has been made in reliable early diag 
sis of this disability. Recently publishe a 





r retrospective studies ave suggested — Motor S Seale : in detodting Tr signs ae 


CP, the generalizability of these results 





a ° is limited by the small sample size and _ 
-the retrospective nature of this study. 


a havior tant ae ae reae tool has yet rf 


developed that has a high rate of 
both sensitivity and specificity. 

While this study suggests that the 
MAli is more sensitive than the Bayley 
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Adolescents and Their Music 


Further prospective research is needed 
with larger samples to substantiate 


these findings. In addition, it would be 
interesting to study the relative sensi- 
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Correction of Atrioventricular Septal Defect 


Results Influenced by Down Syndrome? 


Thijs W. Vet, Jaap Ottenkamp, MD 


è The role of Down syndrome (DS) in 
the outcome of the surgical correction of 
atrioventricular septal defect (AVSD) was 
investigated by the analysis of clinical 
events among 85 patients. Compiete 
AVSD (cAVSD) was present in 49 patients, 
of whom 36 (73%) had DS. Thirty patients 
(83%) survived surgical treatment. Of the 
13 patients without DS, 7 (54%) survived. 
There were four deaths and one late death. 
Thirty-six patients had partial AVSD 
(pAVSD), 5 (14%) of whom had DS; ali 5 
patients are still alive. Thirty (97%) of the 
31 patients with pAVSD without DS sur- 
vived the operation. There were two late 
deaths. Preoperative selection did not ac- 
count for the favorable results in children 
with DS. All early postoperative deaths in 
cAVSD occurred in children younger than 
2 years; low body weight for age seemed 
to be an important factor in adverse out- 
-come. A large number of patients without 
DS had other serious congenital malfor- 
mations. In view of the relatively favorable 
results in patients with DS, it does not 
seem warranted to maintain a conserva- 
tive diagnostic and therapeutic approach 
of AVSD solely because of concomitant 
DS. 

(AJDC.1989;143:1361-1365) 


Atrioventricular septal defect 

-(AVSD), a serious congenital heart 
malformation, is known to be relatively 
eommon in children with Down syn- 
drome (DS). It is estimated that in 40% 
of children with DS, a congenital heart 
defect is part of the syndrome and that 
in 40% of patients with DS and a congen- 
ital heart defect, the defect is an 
-AVSD."” Furthermore, in DS the com- 
plete form of AVSD is more common 


“Shan the partial form (also known as 


t Apcepled for publication April 20, 1989. 

“From the Department of Pediatric Cardiology, 
University Hospital Leiden, the Netherlands. 
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“primum type atrial septal defect”), 
while the reverse is true for the general 
population. 

Recently, several reports have noted 
that the cardiac malformation in chil- 
dren with AVSD and DS is less compli- 
cated than in children with AVSD only. 
Obstruction of the outflow tract of the 
left ventricle especially seems to be less 
frequent and less severe in children 
with DS.* However, Sondheimer et al’ 
reported that the diagnostic and surgi- 
cal care offered to children with DS and 
AVSD is often incomplete. Along with 
other factors, defeatism as to the thera- 
peutic (surgical) possibilities in children 
with DS can be blamed for this inequal- 
ity. From a surgical viewpoint, a too 
conservative diagnostic approach to 
these children would be unjustified if 
the relatively optimistic reports” on the 
anatomy of the AVSD in DS were true. 

We have asserted our clinical impres- 
sion that children with DS actually did 
better after surgical correction of their 
AVSD than did children without DS. To 
validate this impression, a comparison 
of the results of the surgical correction 
of AVSD in the Leiden clinic (the Neth- 
erlands) between children with DS and 
those without DS was conducted. As DS 
is not a criterion in the diagnostic pro- 
cess and preoperative selection in our 
medical center, we are convinced that 
we can rule out an uneven selection of 
patients as a source of bias. | 


PATIENTS AND METHODS 


We reviewed the medical records of 85 
children consecutively treated for an AVSD 
by surgical correction in the years 1976 
through 1987 in Leiden University Hospital, 
the Netherlands. The group was divided into 
the following four subgroups: 36 patients 
with DS and a complete AVSD (DS-cAVSD), 
13 patients without DS with a complete 
AVSD (NDS-cAVSD), 5 patients with DS 


-given in Table 2. In Table 3, the sam 


cAVSD treated before their second 































and a partial AVSD: (@S-paVsD), end 
patients without DS with a partial AVSD 
(NDS-pAVSD). 3 

For cAVSD and pAVSD. separately, we 
compared the surgical results between pa- 
tients with and without DS. The diagnosis of 
DS was based on the typical findings on phys- 
ical examination and was confirmed bye chro- 
mosome analysis. , : 

As cAVSD causes mich more severe 
symptoms than pAVSD, and does so at a 
much earlier age, and as the surgical correc- 
tion of cAVSD is more complex, it is neces- 
sary to make a distinction between the com- 
plete and the partial forms. The cAVSD 
clinically consists of a defect of the atrial and 
ventricular septum and an unseparater i 
atrioventricular valve that is shared by the 
left and right sides of the heart. In the 
pAVSD, the septal defect is limited clinically 
to the atrial septum, and separate left and 
right atrioventricular valves are present. — 


The valves, however, are abnorm ally 
formed, and, as in the complete form, are _ 
malfunctioning. 


Attention was given to the postoperative : 
period and to the most recent information _ 
available on each patient. Gi 


RESULTS 


All 85 medical records of our patients 
were carefully checked for concomitant —__ 
congenital defects apart from DS and 
AVSD. Table 1 shows all the anomalies _ 
diagnosed before surgery, during sur- 
gery, or at postmortem examination. 
Certain cardiae and noncardiac malfor- 
mations had already been treated surgi- 
cally before correction of the AVSD. 

Age and weight at operation for ea 
of the patients in the four subgroups a 





variables are shown for patients with 
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CoAo, PDA, and retroesophageal 





subclavian artery 

3 M TOF 

5 M TOF 

6 F ASD Iland PDA 

8 M ASDI 

9 F PDA 
10t M PDA 
tł F Multiple small ASDs 
13 F TOF and small accessory VSDs 
14 M PDA 
15 F PDA 
16 F PDA 
17+ F ASD il and PDA 
22 F Valvular PS 
24 M — Parachute mitral vaive and ASD I 
25t F Mesocardia and hypoplastic LV 
29t F TOF, ASD Il, and right descending aorta 
30 M TOF 
31 F PDA 
33 F = Infundibular PS 
35t F ASD |land PDA 

M ASD Il and PDA 








PD 
ASD II 
ASD I 
TOF and persistent left VCS 






Persistent left VCS 


Hypoplastic LV, LVOTO, PDA, and 
azygos connection 


Dextrocardia, AV discordance, atrial situs 
ambiguous, DORV, infundibular PS, 
and persistent right VCS 


Congenital AV block, valvular PS, PDA, 
absent right VCS, and hemiazygos 
connection 


M Valvular PS 


oM Hypoplastic LY, CoAo, PDA, partial 
anomalous pulmonary venous 
connection, and hemiazygos 
connection 
F  CoAo and retroesophageal subclavian 
artery 


ZESZez2zz Fz 
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ae Malformations 
` GEETE EEA m J en 









Noncardiac 





Duodenal Atresia 


Left isomerism 







and microcephaly 








Malrotat 
Noonan's syndrome 


Atypical auricles 
Mohr's syndrome 
Polysplenia syndrome 


Total situs inversus 


Left isomerism 


Holt-Oram syndrome 


Pierre Robin syndrome, esophageal 
atresia, arachnodactyly, and absent 
olfactory nerve 


of 36 p ai with DS AVSD an ind 6 T i 





j! repair of the atrial and ventric- 
septum, while the adjacent atrio- 














< wiched” between these patches (double- 
- patch sandwich technique). In pAVSD, 

«the interatrial defect was closed by one 
patch. In cAVSD and pAVSD, modifi- 
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-ventricular valve leaves were “sand- 


cations to the atrioventricular valves 
were tailored to each individual situa- 
tion, aimed at obtaining optimal valve 
funetion. 

Mortality in the hospital trimer of 
deaths occurring within 30 days after 
surgery) for cAVSD was high. Six (17%) 





(46%) of 13 patients in the NDS-cAVSD 


group died (difference not significant, 


P=.08, x’ test)—a total of 12 deaths 
(24%) in 49 patients (Table 4). 

All the patients who died were youn- 
ger than 2 years. When only the 34 pa- 
tients with cAVSD who were operated 
on before their second birthday are con- 


sidered, mortality in the hospital was 6 
(23%) of 26 for patients with DS-cAVSD 


and 6 (75%) of 8 for patients with — 


NDS-cAVSD (difference is ‘significant, e 


P = .02, x° test). 
One of the 36 patients with pAVSD 


who did not have DS died. In the hospi- 


tal, mortality was 0% for the DS- 
pAVSD group, 3% for the patients with 
NDS-pAVSD (difference not signifi- 
cant, P=.68, x” test), and 3% for the 
complete pAVSD group (Table 4). 

A second surgical procedure was 
necessary in 19 patients—6 in the DS- 
cAVSD group, 2 in the NDS-cAVSD 
group, and 11 in the NDS-pAVSD 
group. In most cases, this operation 
consisted of a second attempt at repair 
of the “mitral” valve or implantation of a 
valve prosthesis in this position. One 
patient with NDS-cAVSD died during 
the second surgical procedure. : 

Of the 19 patients who underwent re- 
peated surgery, 5 had a third procedure 
(1 with DS-cAVSD, 1 with NDS- 
cAVSD, and 3 with NDS-pAVSD); all 5 
patients underwent implantation or re- 
placement of a mitral valve prosthesis. 
At this third operation, one patient with 
NDS-pAVSD died. 

There were three late deaths in the 7 
DS-cAVSD group (all caused by infec- 
tious diseases). In the NDS-cAVSD 
group, the infant who died at reopera- __ 
tion for mitral valve replacement was _ 


the only instance of alate death. Nolate _ 
deaths occurred in the DS-pAVSD ` 


group, while two late deaths were noted — : 
in the NDS-pAVSD group (one aftera 
second reoperation for mitral valve re- 
placement, and one while awane suc oe 
a procedure), Ge, 
Survival at the time of this a 





therefore, was 27 (75%) of 36 patients iS 
with DS-cAVSD, 6 (46%) of 18 patients 


with NDS-cAVSD (difference not sig- 





nificant, P=.12, x * test), 
patients with DS-pAVSD, and 28 (90%) 
of 31 patients with NDS-pAVSD (dif- 


ference not amet P= 4%, xX test) 








, 5 (100%) of 5 


_The follow-up period for these survivors 
varied from 1 to 130 months, with a 
mean of 41 months (Table 5). 


COMMENT 


_ The uneven distribution of the 85 pa- 
tients in this study among the four sub- 
- groups clearly mirrors the difference in 


< the natural occurrence of cAVSD and 


” pAVSD in children with and without 
DS. This does not facilitate a compari- 
son in which DS is the variable factor. 
Three results, to us, were striking. 
. First, there was a low mortality in the 
hospital for pAVSD (1 [3%] of 36 pa- 

» tients). Because this figure is so low and 

because the number of patients with 
: DS-pAVSD both absolutely and rela- 
tively was small, a comparison for 
pAVSD between children with and 
without DS was impossible. 

Second, we found an abundance of 
congenital malformations besides DS 
and AVSD in this patient group. It 
would seem that AVSD, as a rule, is 
part of a complex of congenital anoma- 
lies, both cardiac and noncardiac. An 
AVSD is generally known as the typical 
congenital heart defect of DS. As the 
results of our study show, DS is the 
single most frequent syndrome in chil- 
dren with AVSD. However, a large pro- 
portion of children without DS in this 
study had other serious congenital 
anomalies; in a number of cases these 
anomalies represented recognizable 
syndromes. To our knowledge, this phe- 
nomenon has not been reported previ- 
ously. We are aware that a retrospec- 
tive study of surgical results will not 
generate sufficient data on the natural 
occurrence of concomitant malforma- 
tions in AVSD. The frequency of con- 
eomitant malformations in this study is 
high, but because of the uniqueness of 
each of these anomalies in this study 
group, their contribution to mortality in 
- the hospital could not be established. 

- Third, mortality of patients with DS- 
» cAVSD (17%) and patients with NDS- 
cAVSD (46%) in the hospital greatly 
differ, as do their long-term survival 
_ rates (75% and 46%, respectively). 

-We also found that all deaths occurred 
in children younger than 2 years. All 
children with cAVSD are usually oper 
ated on before that age to prevent irre- 
versible pulmonary hypertension. This 
policy has also been adopted in our cen- 
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Malformations 























Cardiac Noncardiac 





igophrenia and atypical habitus 


152 F  Double-orifice mitral valve at 

153 M _ Infundibular and valvular PS and smali Hypospadias and cryptorchism 
accessory VSD 

154 M_Dextrocardia and persistent right VCS 

155 F  Subvaivular aortic stenosis er 

159 F Double-orifice mitral valve Ellis-van Creveld syndrome 

161 M Persistent left VCS Esophageal atresia a 

162 M Persistent left VCS to left atrium and Psychomotor retardation and 
absent coronary sinus polydactyly i 

166 M = CoAo and double-orifice mitral valve Clubfeet 

168 F Valvular PS and double-orifice mitral 
valve 

169 Accessory VSD 

170 Subvalvular aortic stenosis Situs inversus 

171 PDA and aberrant course VCI 


Persistent left VCS 

CoAo, small accessory VSD, and PDA 
Double-orifice mitral vaive 

ASD Il 

pii hypoplastic aortic arch, and ASD 


Hypothyroidism 


— 

~i 

D 
zune<snnnin n 


*DS indicates Down syndrome; AVSD, atrioventricular septal defect; DS-cAVSD, pationts with bows. : 
syndrome and a complete atrioventricular septal defect; NDS-cAVSD, patients without Down syndrome. 
with a complete atrioventricular septal defect; NDS- -pAVSD, patients without Down syndrome with a partial 
atrioventricular septal defect; ASD Il, atrial septal defect, secundum type; AV, atrioventricular; CoAo, 
coarctation of the aorta; DORV, double-outlet right ventricle; LV, left ventricle; LVOTO, left ventricular outflow. 
tract obstruction; PDA, patent ductus arteriosus; PS, pulmonary stenosis; TOF, tetralogy of Fallot; VGI, 
inferior vena cava; VCS, superior vena cava; and VSD, ventricular septal defect. No patients are listed with : 
Down syndrome and a partial atrioventricular septal defect. irs 
tHospital death. 


















3 DS-cAVSD NDS-cAVSD DS-pAVSD NDS-pAVSD | 
No. of patients 36 13 5 34 mate | 









Age, mo 
Range 4-186 2-128 33-236 3/4-179 
Mean 26 37 128 74 
Median 11 11 126 60 
Body weight, kg 
Range 4.3-60.0 3.4-26.0 13.0-51.0 2.7-56.0 






Mean 10.2 10.4 33.4 19.5 


*DS-cAVSD indicates patients with Down syndrome and a complete atrioventricular septal defect; NI 
cAVSD, patients without Down syndrome with a complete atrioventricular septal defect: DS-pAVSD, patie 
with Down syndrome and a partial atrioventricular septal defect; and NDS-pAVSD, patients without Dow! 
syndrome with a partial atrioventricular septal defect. 
















(76%) is comparable with that in the 
total group of 49 patients with cAVSD 
(73%). 

The difference in mortality in the hos 
pial between patients with DS-c AVS) ! 


ter; 26 of the 36 patients with DS- 
cAVSD and 8 of the 13 patients with 
NDS-cAVSD underwent surgery be- 
fore the age of 2 years. The percentage 
of children with DS in this group of 34 
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" NDS-cAVSDt | 
8 (6/2) 











| Characteristics 
| No, of patients 
Fo Age, mo 





26 (6/20) 


Range 4-19 (5-19/4-15) 2-13 (2-13/2-8) 
Mean 9 (114) 6 (6/5) 
Median 9 (12/8) 4 (445) 
Body weight, kg : 
Range 4.3-8.5 (4.3-8.2/4.8-8.5) 3.4-6.7 (3.6-6,5/3.4-6.7) 


6.3 (6.2/6.4) 4.8 (4.7/5.1) 


=.. *Patients with a complete atrioventricular septal defect (c-AVSD) who were operated on before the age 
of 2 years. DS indicates patients with Down syndrome, and NDS, patients without Down syndrome. 
- FTotal No. of patients (No. dead within 30 days after surgery [hospital death]/No. of survivors after 30 
5 days following surgery). 





Mean 





Patient No./Age, mo/Body Weight, kg Cause of Death 
Low output 
Pneumonia 
Low output 
Low output 
Septicemia 
Pneumonia 


2/19/6.8 
10/6/4.3 
17/5/4,7 
25/11/5.4 
29/15/8.2 
35/12/77 


Low output 

Cerebral damage after cardiopulmonary arrest 

Septicemia 

Low output 

Was considered inoperable during surgery and died in 
Operating room 

Pneumonia 


51/8/4.0 
55/2/5.1 
57/13/6.5 
59/5/5.0 
62/3/3.9 


63/3/3.6 


*DS-cAVSD indicates patients with Down syndrome with a complete atrioventricular septal defect; NDS- 
- cAVSD, patients without Down syndrome with a complete atrioventricular septal defect; and NDS-pAVSD, 
patients without Down syndrome with a partial atrioventricular septal defect. 












. Characteristics DS-cAVSD NDS-cAVSD DS-pAVSD NDS-pAVSD 
~~ No. of patients operated on 36 13 5 31 












~ No. (%) of hospital deaths 6 (17) 6 (46) 0 (0) 1 (3) 
Second operations 6 2 0 11 
Third. operations 1 1 _ 3 
Late. deaths during second 0 1 — 1 
-> or third operation 
~ Other 3 0 0 s j 
No. (%) of long-term survivors 27 (75) 6 (46) 5 (100) 28 (90) 
Follow-up period, mo | 
— Range 3-103 1-102 9-58 1-130 

Mean > | 42 37 33 42 







DS-cAVSD indicates ant with Down syndrome and a complete atrioventricular septal defect; NDS- 
cAVSD, patients without Down syndrome and a complete atrioventricular septal defect; DS-pAVSD, 
"patients with Down syndrome with a partial atrioventricular septal defect; and NDS-pAVSD, patients 
” without Down syndrome with a pace atrioventricular septal defect. 
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ated on before their second. day. 
(23% and 75%, respective y) i is signifi- Ee 
cant (P=.02). In this age group, there > 
was a tendency for lower body weights 
in children without DS. Mean body 
weight at the time of operation for chil- 
dren younger than 2 years with DS was 
6.3 kg, while children without DS at 
that time had a mean body weight of 4.8 
kg (Table 3). 

We do not consider- the low body 
weight for age in itself to be the cause of 
high mortality in the hospital, and thus 
the explanation for the unfavorable re- _ 


sults in patients without DS. More prob- = 
ably, failure to thrive and the high’ mor- 


tality rate share common causative — 
factors. 

One of these factors could well be the 
more severe and often complicated mal- 
formation of the heart with AVSD in 
children without DS.** Of. the 13 pa- 
tients with NDS-cAVSD, 3 had a hypo- 
plastic left ventricle, a coarctation of the 
aorta, or both (patients 57, 62, and 63). 
All 3 patients were operated on before 
the age of 2 years and all 3 died. On the 
contrary, of the 36 patients with DS- 
cAVSD, only 1 had a hypoplastic left 
ventricle (patient 25), and 1 other pa- 
tient had a coarctation of the aorta (pa- 
tient 1). Both were operated on before 
their second birthday; the patient with 
the hypoplastic left ventricle died. 
Clearly, obstruction of the left ventricle 
and of its outflow caused an increased - 
surgical risk, notably influencing mor- 
tality in the hospital. It is likely that, 
through failure of the left side of the | 
heart, also due to a larger left-to-right — 
shunt, a more significant failure to 
thrive may occur. 

A hypoplastic left. venie i is a con- 
traindication for correction of cAVSD. 
Unfortunately, especially the milder 
forms of right ventricular dominance 


are difficult to diagnose before surgery. 


The factors that might explain the 
large difference in mortality in the hos- 
pital between children with and without 
DS certainly deserve further research 
in a prospective study design. We are 





convinced that a referral -or selection ei 





bias does not play a role in the advanta- 
geous results in children with DS. It is 

mon practice in any hospital i in 
our region to deny surgery to patients 
with DS, ‘Furthermore, this - study 
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DS with other serious congenital mal- 
- formations; if there would have been a 
__ referral bias, they also would have suf- 
_ fered from it. According to some, a mild 











_ hypothyroidism protects the myocardi- _ 
-um of patients with DS during heart — 
surgery. We do not expect that this in- 






















l ence is eaten in our be a, 






stoperative’ intensive care. 


a A Rowe RD, Uchida TA. Cardiac malformation 
4 in seinotigolietn: a prospective study of 184 mongoloid 
children, Am J Med. 1961;31:726-735. 

oo Be Park SC, Mathews RA, Zuberbuhler JR, 
Rowe RD, Neches WH, Lenox CC. Down. syn- 
“drome with congenital | heart malformation. AJDC. 
oe all 131:29-83. 


: group freladed-t many patients without | 


We direct ture research toward an 
explanation for the failure of patients 


with cAVSD without DS to thrive. Of- 
ten the clinical condition of these chil- 


dren deteriorates under maximum con- 


_ Servative therapy, and one is forced to 
-attempt surgical repair of the cAVSD, 
“which is a high-risk operation, at a very 


young age. 

We cannot set general rules as to the 
indication for surgical correction of 
AVSD in multihandicapped children 
based on our data, nor do we want to. 
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Vaginal Opening Measurement in Prepubertal Girls 


Christopher W. Goff, MD; Kenneth R. Burke, MD; Christina Rickenback, RN, CPNP; Donald P. Buebendorf, MD. 


e Normative, age-indexed data regard- 
ing the size of the vaginal opening in pre- 
pubertal girls have not been previously 
_ reported, to our knowledge. Measurement 

-of the apparent transverse diameter of the 
vaginal opening was done in 273 prepu- 
bertal girls as part of their routine health 
assessment. Vaginal opening diameter 
tended to enlarge with age and to be larger 
‘in the supine knee-chest position than in 
the supine frog-leg position. An opening 
greater than 4 mm was distinctly rare. 
(AJDC. 1989;143:1366-1368) 


vaginal opening with a transverse 
diameter of greater than 4 mm in a 
prepubertal girl has been said to be ab- 
normal’ and strongly correlated with a 
history of sexual abuse.'** This claim 
has profound implications, both legal 
and medical. Unfortunately, although 
gynecology texts state that the maxi- 
mum normal transverse diameter of the 
vaginal opening, also referred to as the 
(horizontal) diameter of the hymenal or- 
ifice’ or vaginal introital diameter,’ is 4 
to 7 mm in prepubertal girls,”* not only 
are supporting studies not cited, but 
nearly 55% of physicians are either un- 
aware of, or disagree with, the veracity 
of the textbooks’ claims.’ A review of the 
literature verifies that normative data 
about female genitalia, particularly re- 
garding the transverse diameter of the 
vaginal opening, are sadly lacking. 
Cantwell,’ in the follow-up to her orig- 
inal study of 247 prepubertal girls evalu- 
ated in a unit designed for children who 
had been sexually or physically abused 
or neglected, which reported that 74% 
of those patients with a transverse vagi- 
~ nal diameter of greater than 4 mm had a 
~ history of sexual abuse, noted that only 
 6(4%) of 158 girls in that unit who denied 
-having been sexually abused had a 
`- transverse diameter of the vaginal open- 
ing greater than 4mm. 
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In a study of 242 girls between the 
ages of 1 and 12 years, 144 of whom hada 
history of sexual abuse or gonococcal 
infection, White et al‘ found that 5% of 
the 75 girls without such a history, but 
considered “at risk,” had a vaginal open- 
ing with a transverse diameter greater 
than 4 mm. None of the 23 girls in the 
control group had a measurement great- 
er than 4mm. 

As part of a larger study, Emans et alf 
described a group of 34 girls between 
the ages of 3 and 6 years, with neither 
genital complaints nor a history of sexu- 
al abuse, who had a mean (+ SD) vaginal 
opening of 2.9+1.3 mm (range, 1 to 
6 mm). This closely corresponded to the 
overall control group of 127 girls aged 1 
to 14 years in whom the vaginal opening 
averaged 2.8 + 1.5mm. These investiga- 
tors also reported that the vaginal open- 
ing tended to enlarge with age, although 
complete, age-indexed data were not 
presented. 

Cantwell’ has pointed out that “accu- 
rate measurement (of the vaginal open- 
ing) presents problems since the vagina 
is an elastic organ and the anteroposter- 
ior diameter is difficult to measure.” 
Herman-Giddens and Frothingham’ 
have noted that since the moist folds of 
the hymen may stick together, simple 
inspection is not adequate to view the 
vaginal opening. Rather, several sec- 
onds of lateral and slight posterior trac- 
tion are usually required for the hymen- 
al folds to fall apart, allowing 
visualization of the vaginal opening. 
Both tension and time of traction might 
therefore be expected to affect the ap- 
parent opening size. Although several 
authors’” have stated that there is a 
significant difference in transverse di- 
ameter of the vaginal opening depend- 
ing on the position (eg, supine frog-leg 
[SFL], supine knee-chest [SKC], prone 
knee-chest) that the child is in during 
measurement, to our knowledge this 
has not been systematically studied. In 
view of these issues, it should be under- 
stood that the term vaginal opening in 
this report refers specifically to the ap- 
parent transverse diameter of the vagi- 


nal opening. oe : 

All of the published studies focus pri- 
marily on populations of girls who have 
either a history of being sexually abused 
or factors that make that diagnosis more 
likely. Furthermore, they have reported 
measurements without apparent regard 
to position during examination, stan- 
dardization of technique, or age. The 
control groups described are few in 
number and may not be representative 
of the population seen in an average pri- 
vate practice. Therefore, Herman-Gid- 
dens and Frothingham’ concluded that. 
“normative data on [vaginal opening in] 
nonabused prepubertal girls needs to be 
gathered... Whether the opening in 
the hymen slowly increases in diame- 
ter. . . isnot absolutely known because 
there are no... studies...” Our 
study was designed to provide clinical 
data on the apparent transverse diame- 
ter of the vaginal opening in the SFL 
and SKC positions in prepubertal girls 
seen in a private pediatric practice set- 
ting using standardized techniques ap- 
plicable to that setting. 


METHODS 


As part of routine health maintenance ex- 
aminations, girls in our pediatric practice 
have their genitalia inspected. During this 
examination, in addition to careful inspection 
of the vulva, labia, clitoris, periurethral area, 
and hymen, the transverse diameter of the 


Distribution of vaginal opening measure- 
ments in supine frog-leg (SFL) and supine 
knee-chest (SKC) positions. 
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vaginal opening is noted. 

To make the procedure nonthreatening, 
the child is told that “her bottom needs to be 
checked,” and that checking involves both 
gentle touching and using a flashlight (oto- 
scope) to see better. The patient is instructed 
_ to lie down on her back (if not already there), 
then directed to “bend your knees and put 
your heels by your bottom; now let your 
-. knees fall apart so you look like a frog.” The 
~~ thumbs or index fingers are placed at the 
midpoint of the labia majora and gentle trac- 
tion is applied laterally (moving the labia 1 to 
1.5 em on each side) and slightly (0,5 em) 
dorsally. 

Approximately 4 seconds are given to al- 
low the vaginal opening to reach its maxi- 
mum size. This time period was arbitrarily 
-chosen as a standard because of clinical expe- 
rience that most dilatation takes place within 
the first 1 to 2 seconds, and that cooperating 
for longer periods of traction is difficult for 
some young girls. If the hymenal folds fall 
apart allowing an opening to be seen, the 
traction is maintained by using the thumb 
and index finger of the left hand, while a 
millimeter rule is placed next to the vaginal 
opening. The transverse diameter of this 
opening at the level of the hymen is then 
noted to the nearest millimeter. This mea- 
surement is the same as the horizontal hy- 
menal diameter if hymenal tissue is present. 

As we often use an otoscope light to allow 
better visualization of the area, for conve- 
nience we taped the measuring device, a 
2-em section of the plastic rule used to read 
tuberculin tests, flat on the top of the oto- 
scope head. After the measurement has been 
taken, the child is asked to put her legs to- 
gether, flex her hips, and hug her knees to 
her chest, thus placing her in the SKC posi- 
tion, and the procedure is repeated. The en- 
tire standardized procedure is a modification 
of that illustrated and outlined in detail by 
Herman-Giddens and Frothingham.* 

Measurements were prospectively re- 
corded in all girls younger than 8 years of age 
having routine physical examinations in our 
office between June 1, 1988, and October 31, 
1988. All examinations were done by one of 
us. While the study design did not allow mul- 
tiple examiners to measure each child under- 
going a routine physical examination, inter- 
observer reliability was checked by 
comparing the means and variances of the 
age-indexed measurements found by the dif- 
ferent examiners. 


RESULTS 


Our population base is primarily 
white (90% to 95%), with small numbers 
of black (8% to 5%), Hispanic (<3%), 
and Asian (<3%) youngsters. The ma- 
jority of families are middle- and upper- 
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No. of Mean 
Age,y Patients Measurement, mm 





No. of 
Patients 


Mean 


Age, y Difference, mm 


middle class, although at least 7% are 
covered by state welfare. Two hundred 
seventy-three girls were examined as 
part of a routine health assessment. All 
girls were prepubertal (ie, had Tanner 
stage I breast and pubic hair devel- 
opment). All hymenal types were 
included. 

Twelve girls were excluded from fur- 
ther analysis because they presented 
with genital complaints” or had tight 
labial adhesions preventing adequate 
examination.” Seven other girls (2.7%) 
had measurements recorded for only 
the SFL position. In one of these cases, 
the child refused examination in the 
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SKC position. All of these children were : 
less than 20 months old. If girls had 
more than one routine health assess- 


first examination for which complete ` 
data were obtained has been included. ` 

Results of the findings are shown in | 
the Figure. The distribution of diame- 
ters of the vaginal opening was striking- . 
ly skewed toward 0 mm. Median and 
mode values of the vaginal opening in- 
the SFL position were 0 mm until the - 
eighth year. In the SKC position, these 
values were 0 mm until the fifth year. 
No patient had a vaginal opening of 
greater than 4 mm in the SFL position 








“indeed, all but two were 3 mm or less), 
„and only three 7-year-old girls did in the 
` SKC position (all three had a 5-mm vagi- 
-nal opening). The mean vaginal opening 
“in both the SFL and SKC positions in- 
-creased with age from 0.17 mm (SFL) 
-and 0.26 mm (SKC) in the first year to 
1.23 mm (SFL) and 2.50 mm (SKC) in 
-the eighth year (Table 1). 
- Comparing the vaginal opening as 
-measured in the SFL and SKC positions 
“showed the measurement in the SKC 
“position to be equal or larger than that 
-in the SFL position, except in one case. 
~The difference in measurements in the 
-two positions (SFL value minus SKC 
value) varied from —1 mm to 4 mm, 
with mean differences ranging from 
0.09 mm to 1.27 mm. Both the mean and 
-SD increased with age (Table 2). 
Forty-six girls were examined on 
‘more than one occasion. All were under 
20 months of age. The measurements 
obtained varied by a mean of 0.17 mm 
(SD, 0.53 mm) for measurements ob- 
tained in the SFL position and 0.29 mm 
(SD, 0.58 mm) in the SKC position. We 
were unable to demonstrate any signifi- 
cant interobserver differences by com- 
paring age-indexed measurements us- 
ing the analysis of variance (ANOVA) 
and multiple Student's ¢ tests (P=.20). 


COMMENT 


We have presented age-indexed data 
-for apparent transverse diameter of the 
-vaginal opening in prepubertal girls ina 
small-town pediatric practice in Con- 
necticut. Although generalizing our re- 
-gults to all racial or socioeconomic 
groups should be done with great care, 
-our findings document the assertion 
that a vaginal opening greater than 
4mm (over 5 mm in girls 7 years of age 
_ or older in the SKC position) is distinct- 
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ly uncommon, and therefore support 
those researchers who consider it to be 


abnormal. The data differ from norms_ 


previously published.***"’” Since these 
authors neither presented the data used 
to establish their conclusions nor de- 
scribed a standard technique used in 
examination of the children (in fact, in 
several studies, multiple positions were 
used for measurement’**”), any at- 
tempt to explain the difference would be 
purely speculative. 

In spite of some authors’ claims that a 
vaginal opening of greater than 4 mm 
should cause one to suspect sexual 
abuse, no conclusions from our study 
can be drawn about the causes of an 
opening greater than 4 mm. Further- 
more, it must be stressed that a vaginal 
opening of less than or equal to 4 mm 
neither ensures nor suggests that a 
child has not been sexually abused. Al- 
though many authors have made this 
point, "4749.1418 it needs to be stressed. 

When reporting and interpreting 
vaginal opening measurements, partic- 
ularly in legal proceedings involving 
possible sexual abuse, care must be tak- 
en to either follow our protocol exactly 
or to specify the position, timing, and 
order in which the child was examined. 
We used SKC and SFL positions that 
we, as others,”” find less frightening to 
the child, and which should not be con- 
fused with the prone knee-chest posi- 
tion recommended by some authors. ™ 
Our own anecdotal experience concurs 
with that of Emans et alë who stated that 
“because the hymenal ring dilates and 
gapes in the [prone] knee-chest posi- 
tion, measurements should be done in 
the supine position.” 

Contrarily, this experience implies 
that the prone knee-chest position may 
be advantageous when more detailed 
inspection of the vagina is necessary ina 
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of Diffuse Thyroid Disorders in Children 
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è In 22 patients with suspected diffuse 
_ goiter, the diagnostic accuracy of ultra- 
sonography was compared with that of 
aspiration biopsy cytology and thyroid 
antibody testing. Ultrasonography was 
-abnormal in 100% (10/10) of the patients 
“with autoimmune thyroid disease, only 
-90% (9/10) of whom were identified with 
antibody testing. All patients with diffuse 
- colloid goiter had normal echo patterns on 
ultrasound imaging, whereas 29% (2/7) of 
them had positive results on antibody 
testing. Whether these are ‘faise posi- 
tives’ or represent focal thyroiditis re- 
mains unclear. Thus, ultrasound imaging 
stands out as a valuable diagnostic tool 
for the differential diagnosis of diffuse 
thyroid disorders in children. 
{AJDC. 1989:143:1369-1372) 


n adults, ultrasound imaging of the 

thyroid is accepted as the most sensi- 
tive noninvasive method for visualizing 
the internal anatomy of the thyroid 
gland.’ With ultrasound, the normal 
thyroid is visualized as a smooth, rather 
echo-rich pattern of stronger echogeni- 
city than the surrounding muscle tissue. 
The technique has been used successful- 
ly in distinguishing between cystic and 
solid nodules, between solitary and mul- 
tiple nodules, and in measuring the size 
of the thyroid gland.”* There have been 
several reports that the echogenicity of 
the thyroid decreases in patients with 
acute, subacute, and autoimmune thy- 
roiditis. Pöyhönen and Lenko’ found ul- 
trasound imaging to be valuable in the 
differential diagnosis of diffuse goiter in 
children, whereas Bachrach et al’ did 
not. 

The aim of the present prospective 
-study was to compare the accuracy of 
high-resolution ultrasound imaging 
with that of other available methods in 
the differential diagnosis of diffuse thy- 
roid disorders in children. 
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PATIENTS AND METHODS 


The series comprised 22 children (17 girls 
and 5 boys) ranging in age from 8 to 16 years, 
19 of whom were attending the pediatraic 
clinie because of suspected diffuse goiter. Of 
the remaining 3 cases, 1 came to light during 
a prospective study of the prevalence of thy- 
roglobulin autoantibodies (Tgab) among chil- 
dren in the city of Malmö in southern Swe- 
den. Ultrasound imaging was done before 
treatment, except in 2 patients in whom it 
was done about 1 year after the start of thy- 
roxine (T,) treatment. 

Thyroid hormone analyses were done in 
accordance with routine procedures at the 
clinical laboratory. Total T, and total triiodo- 
thyronine (T,) were measured with double- 
antibody radioimmunoassays.' Thyrotropin 
was measured with an immunoradiometric 
assay (TSH RIA 200, Pharmacia, Uppsala, 
Sweden). Thyroglobulin autoantibodies 
were detected with a solid-phase immuno- 
sorbent radioassay.” Microsomal antibodies 
were detected by immunofluoreseence (Ser- 
odia AMC, Fujirebio, Tokyo, Japan). A ra- 
dionuclide scan with technetium Te 99m per- 
technetate and aspiration biopsy cytology 
were performed in all cases. 

The ultrasound imaging was performed by 
one of us (P.H.P.) who did not know the 
results of the other analyses. Ultrasonic ex- 
amination was performed with a real-time 
ultrasound sector scanner (DRF 400, Dia- 
sonics, Milipitas, Calif) using a 10-mHz 
transducer. All children were examined 
while they were in the supine position with 
the neck extended. The thyroid was always 
investigated both in the transverse and lon- 
gitudinal projections. The thyroid volume 
was expressed in milliliters by measuring the 
long axis and the transverse and anteropos- 
terior diameters of both thyroid lobes. The 
size of the isthmus was not included in the 
calculation as it was found to contribute very 
little to the total thyroid volume. In cases 
where the long axis exceeded 30 mm (50%), 
the lobe had to be measured in two sections, 
as the transducer aperture was only 30 mm. 
The procedure used for measuring the long 
axis was as follows: The caudal limit of the 
thyroid lobe was located and positioned at 
the lower margin of the transducer aperture. 
A central structure was then selected on the 
long axis of the thyroid and its distance from 
the caudal limit measured. The transducer 
was then moved cranially along the long axis 
to reposition the chosen structure near the 
lower margin of the aperture, and its dis- 
tance from the cranial limit of the thyroid 









lobe was measured, the sum of the two m 
surements being taken as the dimension 
the long axis. Although not entirely satis 
factory, this procedure had to be adopted as 
no other high-resolution transducer with | , 
wider-image angle was available. 


uniformly scattered throughout the gland 
The surface area is smooth. Reference values 
for thyroid gland volume had been estab- 
lished for children from 5 to 17 years of age oe 
and presented in a previous report.” oe 


RESULTS 


Aspiration biopsy cytology was per- 
formed in all children. Juvenile autoim- 
mune thyroid disease (AITD) was con- 
firmed in 10 patients, diffuse colloid __ 
goiter in 7 patients, and subacute thy- 
roiditis (de Quervain’s) in 1 patient. Al- 
though aspiration biopsy cytology find- 
ings were inconclusive in 4 patients, 1 
patient showed changes both of AITD | 
and the de Quervain type of thyroiditis. 
The diagnoses and results of antibody —__ 
testings are given in the Table. oe 

On the basis of the clinical and labora- 
tory findings, all but 1 of the 22 children 
were euthyroid. Thyrotropin values 
were slightly high in 6 children, 4 of 
whom had AITD and 2 of whom had 
inconclusive biopsy findings. Inallbuti 
of the 10 patients with AITD, a goiter | 
was suspected on palpation. In 8 ofthe 
patients, an enlarged gland was found 
on ultrasound imaging, and in 14 pa- 
tients, the gland was considered to be 
enlarged at thyroid scintigraphy. 








Ultrasound Findings 


All patients with AITD on aspiration- 
biopsy cytology had abnormal echo pat- 
terns with hypoechogenicity on the ul 
trasound image. The echogenicity was 
not homogeneous, with small areas o 
normal echoes surrounded by areas 
with low or very low echogenicity giving 
a patchy appearance. Essentially as 
outlined by Yoshida et al,” though with 
minor modifications, the degree of a 
normality was graded from 0 to 4 
follows: grade 0, diffuse—high amp 
tude echo throughout the lobe of t 
thyroid (normal) (Fig 1); grade 1, sim- 
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Patient 
No./Sex/ 


Age, y 
VFA 


2/Fi14 
IFAS 
AIFI15 
5/F/14 
6/M/15 
TIFIVA 
BAM/15 
S/M/AIS 
10/F/12 
41/F/12 
12/F712 
13/F/9 
14/F/14 
T5/F/12 
16/F/10 
17ÆA/15 


t8/F/15 
19/M/14 
20/F/15 
21/M/8 

22/F/15 


*T, indicates triiodothyronine {reference interval, 0.9 to 3.2 nmol/l); T,, thyroxine (reference interval, 50 to 150 nmol/L}; Tgab, thyroglobulin antibody; Mab, 
_microsomal antibody; “Tc, technetium Tc 99m; Neg, negative; N, Normal; C, colloid goiter; AITD, autoimmune thyroid disease; and D, diffuse goiter. 


T, 
nmol/L. 


2.2 


2.7 
1.9 
1.7 
2.6 
3.0 
2.2 
1.8 
1.9 
2.7 
2.5 
2.7 
1.8 
1.8 
2.3 
2.3 
2.0 


2.0 
2.5 
2.4 
7.5 
2.0 


T, 
nmol/L 


146 


150 


217 
121 


Thyrotropin, 
mU/Lt 


1.2 


0.6 
1.9 
0.6 
2.0 
2.8 
8.5 
7.0 
2.2 
5.0 
5.0 
4.0 
4.0 
1.8 
2.0 
4.6 
6.0 


1.1 
2.1 
0.9 
<0.4 
0.8 


+The reference interval for thyrotropin is 0.4 to 4.0 mU/L. 
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Neg 


Neg 
1/1600 
> 1/6400 


Neg 
1:160 
Neg 
1:1600 
Neg 
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Ultrasound 
image 


Subacute 
thyroiditis 


N 
AITD 


AITD 


Subacute 
thyroiditis 


N 
AITD 
N 
AITD 
N 
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Aspiration 


Biopsy Cytology 


Subacute 
thyroiditis 

C 

AITD 

C 

C 

AITD 

AITD 

AITD 

AITD 

inconclusive 

AITD 

AITD 

AITD 

Inconclusive 

C 

AITD 

inconclusive 


C 
AITD 
C 


inconclusive 
C 


Fig 1.—Longitudinal section of normal thyroid lobe with uniform echo 
pattern. The arrowheads mark the border of the thyroid lobe. 
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Fig 2.—Longitudinal (left) and cross-sectional (right) scans of thyroid gland. Irregular small areas 
of decreased echogenicity are seen throughout the gland and are classified as grade 3. The 
arrowheads mark the border of the thyroid lobe and isthmus. 


Fig 3.—Cross-sectional scan of a completely abnormal thyroid gland Fig 4.—“Pseudocystic” image concomittant with de Quervain'’s thye  ” 
with apparently no normal parenchyma, classified as grade 4. The roiditis, classified as grade 4. The arrowheads mark the border of the 
arrowheads mark the border of the thyroid lobe and isthmus. thyroid lobe and isthmus. 
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A Hoan of the e thyvoid n 


with a normal echo pattern; grade 2, 
small areas with low echo amplitude in 
some part of the gland; grade 3, small 
areas of hypoechogenicity throughout 
the whole thyroid surrounded by some 
normal echoes (Fig 2); and grade 4, 
completely abnormal echo pattern with 
large cystic regions and no apparently 
normal parenchyma (Fig 3). 
_. There was no correlation between the 
degree of abnormality on the ultrasound 
imaging and the Tgab titer. All patients 
with diffuse colloid goiter on aspiration 
‘biopsy cytology had normal echo pat- 
‘terns. The gland of the patient with a 
granulomatous thyroiditis (de Quer- 
vains thyroiditis) differed in echo pat- 
tern from those of the patients with 
AITD by manifesting a patchy echo pat- 
tern with pronounced hypoechogenicity 
giving a “pseudocystic” image unlike 
that of normal and solid tissue (Fig 4). 
Thyroid Antibody Testing 


Thyroglobulin autoantibodies were 
detected in 9 (90%) of 10 patients with 
AITD. Two patients with colloid goiter 
were also Tgab positive, as was the pa- 
tient with subacute thyroiditis. All 4 
‘patients with uncertain diagnoses were 
also Tgab positive. 

` Microsomal antibodies were detected 
in only 4 (40%) of 10 patients with AITD 
and in none of the patients with diffuse 
colloid goiter. Three patients had incon- 
-clusive diagnoses. 


COMMENT 


In the present study, all children with 
AITD showed abnormalities on ultra- 
sound imaging and manifested compa- 
rable patterns of nonhomogeneous hy- 
poechogenecity. The echo pattern 
differed both from the normal echoes 
-found in the children with colloid goiter 
and from the multimicrocystic appear- 
ance in the patient with granulomatous 
thyroiditis. In agreement with our re- 
sults, Pöyhönen and Lenko’ found ab- 
-normal ultrasound imaging in 92% of 
their children with AITD, whereas thy- 
roid ultrasound imaging in a retrospec- 
-tive study by Bachrach et alf was found 
_to be of limited value in the differential 
-diagnosis of diffuse thyroid lesions, de- 
-spite that they identified 47% of the pa- 
tients with Hashimoto thyroiditis. In 
_contrast to the echo pattern observed in 
all our patients with AITD, Espinasse” 
found a homogeneous micro-echo pat- 
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tern in a patient with chronic lympho- 


eytic thyroiditis. It is believed that the 
positive findings on ultrasonic imaging 
were due to a marked infiltration of in- 
flammatory cells and formation of ger- 
minal centers, as these are always very 
echolucent.” Therefore, it is possible 
that the difference in echo patterns be- 
tween our patients with AITD and 
those of Espinasse may be due to differ- 
ences in the degree and pattern of lym- 
phocytic infiltration and in the degree of 
fibrosis. There is a correlation between 
the level of the echo amplitude and the 
degree of lymphocytic infiltration and 
fibrosis.’ Hayashi et al” were able to 
differentiate severe and less severe 
cases of thyroiditis according to the 
echogenicity pattern of the thyroid; 
they reported that every hypoecho- 
genic area of the thyroid was severely 
degenerated, with disappearance of the 
thyroid follicles. 

Ultrasonic imaging identified all pa- 
tients with AITD on aspiration biopsy 
cytology, whereas thyroid antibody 
testing identified only 90% (9/10). The 
failure to detect Tgab in 1 of the patients 
with AITD may have been due to the 
formation of circulating immune com- 
plex giving false-negative antibody test 
results. Two patients with colloid goiter 
(29%) were Tgab positive, which is com- 
parable with the report of Ling et al” 
which 2 (25%) of 8 of the subjects with 
colloid goiter were positive for serum 
antithyroid antibodies. All 4 patients 
with uncertain diagnoses also had de- 
tectable Tgab. These patients may only 
have had focal thyroiditis without fibro- 
sis and Tgab was not, therefore, detect- 
able either on ultrasonic imaging or with 
aspiration biopsy cytology. The patient 
with both AITD and de Quervain’s thy- 
roiditis on aspiration biopsy cytology 
had Tgab, and, thus, AITD is the most 
probable diagnosis, though further fol- 
low-up of this patient will be required to 
establish which diagnosis is correct. 

The other patient with de Quervain’s 
thyroiditis also had myasthenia gravis; 
in this patient, the clinical picture was 
not typical of de Quervain’s thyroiditis, 
though both the aspiration biopsy cytol- 
ogy and ultrasound findings were. Fu- 
ture clinical observations may provide a 
clue to these apparently anomalous 
findings. In seven patients with autoim- 
mune thyroiditis, an ultrasonic exami- 
nation was repeated 11/2 to 2 years after 


tern had progressed, and in two pa- 
tients it was unchanged, but in none of 
them had it improved or normalized, 
though during thyroxine treatment the — 
gland had decreased in size and was be- - 
low the normal range. 

In conclusion, our study shows that 
ultrasonic imaging is a valuable method 
with good diagnostic accuracy in the dif- 
ferential diagnosis of diffuse thyroid 
disorders. The examination is noninva- 
sive and easy to perform and is well 
tolerated by children and acceptable to 
their parents. There are no difficulties 
in differentiating between diffuse col- 
loid goiter and thyroiditis. Even with- 
out great experience, grading is simple 
and easily performed. Perhaps an ideal 
diagnostic strategy in pediatrics might 
be the combination of ultrasonic imag- 
ing with the determination of Tgab. 
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practice. All practice costs paid, full range of benef- 
its and early partnership status. Experience our 
family-oriented community with its unsurpassed 
scenic beauty and outdoor recreational opportuni- 
ties, situated midpoint between metropolitan Seattle 
and Vancouver, British Columbia. Contact: Shane 
Spray, 1400 East Kincaid Street, Mount Vernon, WA 
98273. (206) 428-2524. 


MASSACHUSETTS — Pediatrician, BC/BE, needed 
to join two others in busy private practice one hour 
west of Boston. Good coverage, hospital and salary. 
Mail CV to: Felix Perriello, MD, 114 Water Street, 
Milford, MA 01757. (508) 473-0231. 


CALIFORNIA — PEDIATRIC INTENSIVIST to join 
progressive 13-bed PICU at Huntington Memorial 
Hospital in Pasadena, California, a major affiliate of 
the University of Southern California. Excellent 
Salary, bonus and partnership opportunities. Per- 
sons with pulmonary training are encouraged to 
inquire. Inquiries to: Edgardo L. Arcinue, MD, 
Director, PICU, Huntington Memoria! Hospital, 100 
Congress Street, Pasadena, CA 91105. (818) 
397-8688, 


PEDIATRICIAN: BEMIDJI CLINIC MERITCARE is 
seeking a second BC/BE pediatrician to join an 
expanding 25-physician multi-speciaity group. The 
local Level Il hospital has 800+ deliveries per year 
and is affiliated with a tertiary care center with a 
NACHRI designated children’s hospital. The area 
offers a wide range of recreational opportunities. 
Guaranteed first year salary with rewarding long 
term compensatory arrangements. Respond to: 
Robert C. Montgomery, MD, Physician Recruit- 
ment Chairman, Fargo Clinic MeritCare, 737 
Broadway, Fargo, ND 58102, (800) 437-4010. 





LINCOLN, NEBRASKA — BC/BE pediatrician to 
join three other pediatricians in a busy multi- 
specialty group. Available immediately, take over 
existing practice of retiring doctor. City of 150,000 
has good schools and safe family environment. 
Good opportunity for professional growth. Com- 
petitive salary and benefits. Send CV to: R.Z. 
Gallion, P.O. Box 81009, Lincoin, NE 68501. 


THREE PEDIATRICIANS SEEKING FOURTH for 
growing practice in 61-physician multi-specialty 
group in city of 10,000, 40 miles south of Madison. 
Attractive salary and benefits. Contact: James 
Raettig, MD, The Monroe Clinic, Monroe, W! 
53566. (608) 328-7214. 


PEDIATRICIAN will be welcomed to Oswego, New 
York, a 60,000 population primary service area. A 
college town located on Lake Ontario, 40 miles 
north of Syracuse. Exceptional educational, cultur- 
al and recreational activities, including salmon 
fishing. Contact: Garo Taft, MD, 110 West Sixth 
Street, Oswego, NY 13126. (315) 349-5526. 


TEXAS — PEDIATRICIAN. A pediatrician is 
needed to establish practice in conjunction with 
the recruitment of a neonatologist, in College 
Station, Texas, the home of Texas A&M Univer- 
sity. Financial assistance with possible future 
group association. Send your CV to: Professional 
Relations, Department ADC-9C, P.O. Box 1438, 
Louisville, KY 40201-1438. 
















FLORIDA EAST COAST — PEDIATRICIAN. An 
outstanding opportunity for a BC/BE pediatrician. 
to join one of two well-established and very busy 
pediatric groups located along the east coast of 
Florida. Attractive financial package with early” 
partnership is offered. For further information. 
send your CV to: John Hollander, Professional. 
Relations, Humana Inc., Department ADC-9D; 500 
West Main Street, Louisville, KY 40201-1438. Or 

call toll-free: (800) 626-1590. 


CAMP DOCTORS — Boys’ summer camp in Maine. 
Two week minimum stay preferred. Camp Cedar, | 





1758 Beacon Street, Brookline, MA 02146. (617) | 


277-8080. 
WASHINGTON — BC/BE pediatrician to join. one 





pediatrician in busy general pediatric practice at: LS 


muiti-specialty clinic; excellent facilities at both 
clinic and hospital. Excellent salary and benefits: 
Prime outdoor recreational area. Contact: Terry 
Coplin, 840 Hill Avenue, Moses Lake, WA 98801, 


SOUTHERN CALIFORNIA—PEDIATRICIAN, A- 


board-certified pediatrician, practicing in the San . oe 


Fernando Valley for the past 10 years, is now seek- 
ing an associate. This is one of the busiest prac- 
tices in the area. For further information send CV 
to: Manager, Professional Relations, Department p=- 
ADC-9B, P.O. Box 1438, Louisville, KY 40201- |... - 
1438. Or call toll-free: (800) 626-1590. ee 


PEDIATRICIAN 


Board-certified or -eligible to prac- 
tice in city of 15,000, service area 
40,000. Excellent outdoor recrea- 
tional activities; huge lake provides 
trophy fishing, sailing and boating; 
skiing in region, excellent hunting 
for waterfowl, deer, pheasant, ante- 
lope. Enclose vitae. Reply: 


Ron Olinger 
Physician Recruitment 
P.O. Box 66, Pierre, SD 57501 
(605) 224-8851 
OR 


James Russell 
Administrator 
St. Mary’s Hospital 
808 East Dakota, Pierre, SD 57501 
(605) 224-3100 





MARYLAND, BC/BE PEDIATRICIAN — Excelent | 
opportunity to direct expanding chronic disease |. 
program in new 92-bed pediatric specialty and | © 


rehabilitation hospital located on 23 wooded acres 
in northwest Baltimore. Affiliated with the Depart- 
ment of Pediatrics at Jonns Hopkins. Must demon- 
strate strong skills in clinical care and program 
development. Teaching/research opportunities 
available. Excellent salary/benefits. Send CV to: 
Beryl Rosenstein, MD, Medical Director, Mt. 
Washington Pediatric Hospital, 1708 West Rogers i 
Avenue, Baltimore, MD 21209. 


PEDIATRICIANS — Southeast United States: Sé 

eral progressive groups seeking board-certifie 
board-eligible pediatricians, Send CV to: 
Associates, P.O, Box 235005, i y 
36123-5005. 











MEDICINE 
SPECIALIST 


Unexpected opportunity for academic adoles- 
cent medicine specialist. The Department of 
Pediatrics, Northwestern Univeristy Medical 
School is seeking an adolescent medicine special- 
ist for its patient care activities and educational 
programs at the Evanston Hospital where in- 
patient and outpatient units serving the needs of 
adolescents exist, including a Child and Adoles- 
cent Center with over 2,000 adolescent visits 
annuaily. 


Participation in the Ambulatory Clinics of Not ch- 
western University Student Health Service will be 
required. This position will have responsibility for 
a teaching curriculum in adolescent medicine for 
60+ pediatric residents from the Residency Train- 
ing Program of Children’s Memorial Hospital. 
Ample time will be provided to permit involve- 
ment in clinical research of interest to the individ- 
ual. interest in sports medicine is desirable. 
Board-certification in pediatrics and completion 
of an adolescent medicine fellowship are re- 
quired. Faculty rank and salary will be commen- 
surate with a candidate's experience. 


Interested candidates shouid send their curricu- 
lum vitae and supporting documents to: 


David ingali, MD, Chairman 
Department of Pediatrics 


THE EVANSTON HOSPITAL 
2650 Ridge Avenue, Evanston, IL 60201 


The Evanston Hospital and Children’s Memorial 
Hospital are affirmative action and equal oppor- 
tunity employers. 


The Doctor Is in... 


povate practice in the 
perfect community. 


: it that's your goal, Humana can heip. We have 

over 80 hospitals in 20 states. Chances are we 
“know of a private practice opportunity in the 
Agcation of your choice. Consider these 


communities: 


+ Russelivilie, Alabama 
-© Anchorage, Alaska 
_* Los Angeles County, 
-California 

` + Florida East Coast 
poe ee, ee 





Memorial Hospital in Pasadena, California, a Uni- 
versity of Southern California affiliate, is seeking 
four board-eligibie /-certified pediatricians to pro- 
vide in-house coverage for its 34-bed pediatrics 
floor. The salary and comprehensive benefit pack- 
age is competitive with HMOs or other salaried posi- 
tions in southern California. Send CV and list of 
three references to: Edgardo L. Arcinue, MD, Head, 
Department of Pediatrics, 100 Congress Street, 
Pasadena, CA 91105. (818) 397-8688. 


PEDIATRICIAN — Seeking a pediatrician to 
assume a 30 year, private practice upon my retire- 
ment on June 30, 1990. Group coverage available. 
Located 15 minutes from university, state and county 
hospitals ir a suburban community of southern New 
England. ideal for a family with children. Private and 
public schools nearby. Wide variety of recreational 
and cultural activities. Close to major metropolitan 
areas. Contact: Sophie M., Wlassich, MD, 821 Post 
Road, Warwick, Ri 02888. (401) 781-2090. 


WESTERN STATES — BE/BC pediatricians for 
muilti-specialty clinics, hospitals. Also, private 
California practices for sale. Call/send CV: Brad- 
shaw Associates, 21 Altamount, Orinda, CA 94563. 
(415) 376-0762. 


PEDIATRICIAN needed for rapid growth area. 119- 
bed, rural hospital located between Nashville. 
Tennessee and Huntsville, Alabama. Substantial 
monthly salary guarantee plus a quiet lifestyle in a 
beautiful country setting. Contact Doug Dailey, 
Lewisburg Community Hospital, P.O. Box 1609, 
Lewisburg, TN 37091. (615) 359-6241. 





eerie 


BOARD-CERTIFIED/-ELIGIBLE PEDIATRICIAN 
for a position in 11-person, multi-specialty pediatric 
department at 175-bed (2,700 deliveries/year) state 
hospital. Specialty training or interest in nephroi- 
ogy, endocrinology, pulmonary or infectious dis- 
eases preferred but not essential. Responsibilities 
include primary patient care and teaching of medi- 
cal students and houseofficers. All applicants must 
have skills in the resuscitation and stabilization of 
critically i! children, infants and newborns. For 
further information, please send CV to: Dr. Richard 
Howes, MD, University Medical Center, 2390 West 
Congress Street, Lafayette, LA 70506. LSUMC is an 
AA/EO employer. 


BC/BE PEDIATRICIAN needed immediately to join 
four-member pediatric department of 100-member, 
multi-specialty clinic with 26 satellite locations. Met- 
ropolitan population of approximately 150,000 and 
university affiliation. Contact: T. Mausbach, MD, 
Dakota Clinic, Ltd., P.O. Box 6001, Fargo, ND 58108. 
(701) 280-3346. 


BC/BE PEDIATRICIAN sought for community of 
Clovis, New Mexico. Financial package available for 
this private practice opportunity. Please send CV to: 
Bill Norris, Physician Recruiter, SCHS, P.O. Box 
26666, Albuquerque, NM 87125. 

BC/BE PEDIATRICIAN to join thriving practice in 
Jacksonville, Florida suburb. Competitive salary 
plus incentives and partnership opportunity inciud- 
ing building ownership. Liberai time off and excel- 
lent benefits. Send CV to: Mark Goldschmidt, MD, 
1409 Kingsley Avenue, Suite 9-G, Orange Park, FL 
32073. 


MASSACHUSETTS — Two BC pediatricians seek- 
ing one or two BC/BE pediatricians. Southeastern 
Massachusetts coastal community. Easy access to 
Boston and Providence. Rapidly growing practice 
and good hospital, recreation, spouse job opportun- 
ities, schools. Send CV: Dr. J. Conway and Dr. S. 
Rogers, 53 Marion Road, Wareham, MA 02571. 





TEXAS — PEDIATRICIAN, Unique opportunity for 


a pediatrician in offices next to our new replacement | 


hospital in the high-growth section of Abilene, 
Texas. Immediate referrals and attractive financial 
assistance. Abilene, located 150 miles west of 
Dallas/Ft. Worth, is the heart of a 22-county trade 
area and is home to three universities and Dyess 
AFB. Send CV to: Manager, Professional Relations, 
Humana inc.. Department ADC-11, 500 West Main 
Street, Louisville, KY 40201-1438. Or call toll-free: 
(800) 626-1590. 


HOUSE BASED PEDIATRICIANS — pre 





UTAH— _ Pediatrician to toplice fourth pediatrician: 
who is retiring, in multi-specialty clinic. Shared call. 
Happy group. Guaranteed salary. University, moun- | 
tain recreation, skiing. Contact: Neal J. Byington, 
225 East 400 North, Logan, UT 84321. (801) 752-0422. 


ALABAMA/FLORIDA AREA — Looking for secur- 
ity? Want to be your own boss? BC/BE pediatrician 
needed for a 70-bed hospital position. $90,000 
salary plus benefits. Send CV to: HQS, 6053 Tammy 
Drive, Alexandria, VA 22310; or call: (800) 359-1666. 


PEDIATRICIAN — Southeastern Oklahoma, 90 
miles to Dallas, near beautiful Lake Texoma. Mod- 
ern general acute care, 100-bed facility, opened in 
1987, One other pediatrician and two OB/GYNs in © 
this community of 14,000. This opportunity is avait- 
abile in a university town, offering cultural and sport- 
ing events as well as an excellent school system. 
Reply to: Tom Rozewicz, Medical Center of South- 
eastern Oklahoma, 1800 University Drive, Durant, 
OK 74701. (405) 924-3080. 


COLORADO — BC/BE pediatrician to join wel- 
established, two-person practice. Active Level H 
nursery. Reply to: Richard Booth, MD, 1148 East 
Elizabeth, Fort Collins, CO 80524. (303) 484-4871, 


MOUNTAIN STATES COMMUNITIES need pedia- 
tricians. Smaller communities with excellent in- 
centive packages and referral bases. All close to 
mountain recreation. Call Rita Longino at (505) 262- 
1871; or send CV to: Excel of Albuquerque, 1717 
Louisiana NE, Suite 218, Albuquerque, NM 87110. 


NEONATOLOGIST — The Department of Pediat- 
rics, Wiliam Beaumont Hospital is seeking a fifth . 
full-time, academically-oriented neonatologist to 
join our Division of Newborn Medicine. The position 
involves clinical care, teaching and research, We are 
interested in recruiting somebody with demonstrat- 
ed capability and interest in clinical and/or basic 
research, as well as proficiency in teaching resi- 
dents. interested individuals should submit their CV 
to: Daniel Batton, MD, Chief, Division of Newborn 
Medicine; or M. Jeffrey Maisels, MD, Chairman, 
Department of Pediatrics, William Beaumont Hospi- 
tal, 3601 West Thirteen Mile Road, Roya! Oak, MI 
48072. 


NORTHERN CALIFORNIA -- The Permanente 
Medical Group is currently seeking a BC/BE pedia- 
trician to join our congenial 17-physician Pediatric 
Department in the Roseville facility. This family- 
oriented community has much to offer, including 
affordable housing. Outpatient clinic is located 
twelve miles from the Sacramento Medical Center. 
Members of our large, multi-specialty group earn high- 
ly competitive compensation and outstanding bene- 
fits including malpractice insurance, medical, den- 
tal and group life insurance, vacation, educational 
leave, an excelient retirement program and special 
arrangements for physicians transferring from 
established practice. For more information, please 
send CV to: Dr. Makol, The Permanente Medical 
Group, inc., 1001 Riverside Avenue, Roseville, CA 
95678. 


PEDIATRICS, PRIMARY CARE — Excellent prac- 
tice opportunity available for a BC/BE pediatrician 
to practice at Burbank Hospital, a progressive 200+ 
bed community hospital located in north central 
Massachusetts (Fitchburg). Medical/dental staff 
includes 150 physicians and a service area popula- | 
tion of 150,000. Strong obstetrics group affiliated | 
with the hospital (births have increased 40% over - 
four years to 1,100). Community is strong on family 
values and physician loyalty. Hospital maintains 
physician referral service. Assistance is available to 
help you in establishing a private practice. Please 
reply with letter and CV to: Douglas D. Byrd, Direc- 
tor, Burbank Hospital, Fitchburg, MA 01420. 


AUGUSTA, GEORGIA — Physicians’ Multispecialty 
Group is seeking a second BC/BE pediatrician to 
join an expanding nine-physician group. Excellent - 
salary, fringe benefits and paid vacation. Experience 
and/or interest in intensive care a must. Respond to: 
PMG, P.O. Box 3726, Augusta, GA 30914-3726. 











PLEASE NOTE-—Address replies to box number 
ads as foliows: Box number, c/o AJDC, 





P.O. Box 1510, Clearwater, FL 34617. 

















F THE DEPARTMENT OF PEDIATRICS at William 
_ Beaumont Hospital is seeking a qualified pediatri- 
cian for the position of Director, Division of Pediat- 
ric Infectious Disease. William Beaumont Hospital 


-4 i8 a 934-bed general hospital located thirteen miles 
“| north of Detroit in Royal Oak, Michigan. We have 
‘| 60 general pediatric beds, a 30-bed NICU and 
| 6,000 deliveries annually. Our department has a 


| staff of 120 pediatricians and 20 full-time pediatric 
| subspecialists. There are some 4,000 admissions 
| annually to our general pediatric Hoor and 20,000 

- pediatric visits to the emergency center and out- 
“| patient clinics. We are a teaching hospital with 
+ independent residency programs in pediatrics and 
| medicine-pediatrics, affiliated with the University 


“Sof Michigan and Wayne State University. Inter- 
© ested candidates should cali or submit their cur- 
q ficulum vitae to: M, Jeffrey Maisels, MD, Chairman, 


-Department of Pediatrics, William Beaumont Hos- 
pital, 3601 West Thirteen Mile Road, Royal Oak, Mi 
- 48072, (313) 551-0412. 


NEW YORK, NEONATOLOGIST—Department of 
pediatrics, State University of New York at Buffaio/ 
Children’s Hospital is seeking faculty member to 
join eight-member division of neonatology. Assist- 
Foant or associate professor level. BC in pediatrics, 

-BC/BE in neonatology. Division conducts NIH- 
4 sponsored laboratory research on perinatal pulmo- 
“| nary and circulatory physiology and clinical research 
in pulmonary physiology, immunology and gastro- 
enterology. including five years experience with Sur- 
factant therapy. CV to: Frederick C. Monn, MD, 
Chief, Division of Neonatology, Children’s Hospital. 
219 Bryant Street, Buffaio, NY 14222. Affirmative 
action/equai opportunity employers. 








NEED A DOCTOR? For the most comprehensive 
coverage to specific specialties and select sub- 
specialties, put your recruitment ad in an AMA spe- 
Cialty journal, We target your ad to the physician 
you want. To schedule your ad call our “Classified 
Advertising” office: National (800) 237-9851: Florida 
(800) 553-8288. 
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UTAH — PEDIATRICIAN. An extremely busy and 
well-established pediatrician in Layton, Utah is now 
seeking an associate. This physician has two offi- 
ces, one of which is located next to our 110-bed 
hospital. Layton, located just 20 miles north of Salt 
Lake City and 15 miles south of Ogden, has a service 
area of 140,000, 70% of whom are under the age of 
35 with large families. For further information, send 
your CV te: Manager, Professional Relations, 
Humana inc., Department ADC-9A, 500 West Main 
Street, Louisville, KY 40201-1438. Or call toll-free: 
(800) 626-1590. 


TENNESSEE — General pediatrician. Fifth pediatri- 
cian BC/BE needed for very well-established group 
practice. Care inciudes newborn with Level H nursery 
through late adolescence. Hospital is 650-bed ter- 
tiary care facility. City of 50,000 with medical draw- 
ing area of 450,000. Located on major interstate 75 
miles from Memphis, and 120 miles from Nashville. 
Good schools, sports, local symphony. Salary guar- 
antee with partnership after 1-2 years. Opportunity 
to take part in teaching FP residents University of 
Tennessee. Good call schedule with generous vaca- 
tion and meeting time. Please reply with CV to: Jim 
Levernier, MD, The Children’s Clinic, PA, 804 North 
Parkway, Jackson, TN 38305. 


Paiste 





THE DEPARTMENT OF PEDIATRICS, University of 
Pittsburgh School of Medicine seeks a BC/BE de- 
velopmental/behavioral pediatrician for the Child 
Development Unit of Children’s Hospital of Pitts- 
burgh. This tenure track position has excellent 
Opportunities for program development, clinical 
and/or basic research, education of medical stu- 
dents and pediatric housestaff, and direct clinical 
care. Candidate must have experience in research 
and in clinical service with handicapped or at risk 
children. Salary and starting date are negotiable. 
Send letter of interest, CV and three letters of refer- 
ence to: Heidi Feldman, MD, PRD, Director, Child 
Development Unit, Children’s Hospital of Pittsburgh, 
3705 Fifth Avenue, Pittsburgh, PA 15213-2583. An 
equal opportunity employer. 


SWEDISH GAME SHOW 


But you may have heard of us. For | 
nearly ten years, Cejka (CHECK’-A) & 
Company has been retained by clients 
nationwide for thoughtful and thorough 

physician search. 


Several PEDIATRIC searches are 
now in progress exclusively through 
Cejka for practices in: 


PENNSYLVANIA FLORIDA 


CALIFORNIA WISCONSIN 
ILLINOIS INDIANA 
OKLAHOMA NEW MEXICO 





Inquiries are confidential, and all fees/ 
expenses are paid by our clients. Call: 





CEJKAISNOTA 


















GET TO KNOW US 






Tim Furnish 
CEJKA & COMPANY 
222 South Central 
Suite 400-22 

St. Louis, MO 63105 
1-800-365-2237 





PEDIATRICIANS 


World Class Opportunities. 


ARAMCO’s Dhahran Health Center (DHC) in Saudi Arabia needs Pediatric Infectious 
Disease Specialists to join a staff of 17 in its modern 483-bed hospital. The DHC functions as a 
referral center for a patient population of approximately 200,000 and the medical problems 
encountered are varied and challenging. It has the latest medical equipment and special care units 
including a 10-bed Neo-Natal ICU, a 8-bed Pediatric ICU, and a 16-bed intermediate care unit. 

American Board Certification in Pediatrics and 2 years after residency required. Board Cer- 
tification in subspecialty preferred. | 


Employment with ARAMCO will provide you with an interesting lifestyle in a multicultural 
environment, including comfortable family living arrangements, free medical care while in Saudi 
Arabia, fine schools and a broad spectrum of recreational opportunities, plus 36 calendar days 
of vacation annually, allowing for extensive travel. We provide an attractive compensation package 


which includes an expatriate premium. 


For immediate consideration, CALL OUR 24 HOUR, 7 DAYS PER WEEK TOLL-FREE 


NUMBER 1-800-221-3333, EXT. R11. 


ARAMCO 
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PEDIATRIC 
CHRONIC 
DISEASE 
SPECIALIST 


The Department of Pediatrics, 
University of New Mexico School of 
Medicine, is seeking a board- 
certified/-eligible pediatrician at the 
assistant/associate professor level 
(tenure-line) as Director of Chronic 
Diseases and Director of Pediatrics 
at Carrie Tingley Hospital, an 
integral component of Children’s 
Hospital of New Mexico. 


Duties will include developing and 
supervising chronic disease 
programs within the medical center 
and coordinating statewide 
programs, teaching, clinical care 
and investigation. 


Send CV and inquiries to: 
John D. Johnson, MD 
Chairman, Pediatrics 


UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 


Albuquerque, NM 87131 
(505) 277-5551 


An equal opportunity employer. 
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BABY YOUR CAREER — Southwest Medical Group, 
PA is currently seeking BC/BE pediatricians. Qur 
large medical group, specializing in managed care, 
is a staff model office with 36 full-time providers. We 
offer an attractive compensation package and com- 
petitive salaries, plus the opportunity to work in one 
of our four locations in San Antonio. For more 
information cali: (512) 558-1027. Or sand your cur- 
riculum vitae to: Southwest Medical Group, PA, 
MedCentre Plaza, 8431 Fredericksburg Road, Suite 
510, San Antonio, TX 78229. EOE M/F. 

COASTAL NORTH CAROLINA — BG/BE pediatri- 
cian sought to replace partner in four-person group. 
Historic town near coast. Growing practice, Imme- 
diate opening. Early partnership. Cortact: Graham 
A. Barden, Ill, MD, FAAP, 707 Professional Drive, 
New Bern, NC 28560. (919) 633-2911. 


HERSHEY, PENNSYLVANIA — Rapidly growing 
solo practice with C.R.N.P. seeking two BC/BE 
pediatricians. Practice has special emphasis on 
behavioral developmental pediatrics. allergy/ 
asthma. Two community hospitals with Level 3 
nurseries available. Many life style amenities, Con- 
tact: Glen S. Bartlett, MD, Hershey Peciatric Center, 
441 East Chocolate Avenue, Hershey, PA 17033. 
(717) 533-7850. 


GENERAL PEDIATRICIAN BC/BE — Southern 
California. Full-time general pediatrician to join 
busy multi-specialty group practice in north San 
Diego County. Competitive salary and fringe bene- 
fits, Send CV to: Physician Recruitment, The Mis- 
sion Park Clinic, 2201 Mission Avenue, Oceanside, 
CA 92054. Or call: (619) 967-4892. 


PEDIATRIC CRITICAL CARE PHYSICIAN needed 
to join three others in multi-disciplinary tertiary care 
facility providing intensive care to children from 
southwest Michigan. Opportunity for research and 
academics. Excellent salary and benefit package. 
Cail collect or send CV to: Deb Hartman, Bronson 
Management Services, 210 East Vine Street, Kala- 
mazoo, Mi 49001. (616) 344-6444. 


OPPORTUNITY AT OCHSNER 
NEW ORLEANS 








Unique opportunity for the 
outstanding pediatrician to join 10 
other primary care pediatricians 
and 26 pediatric subspecialists. 
Ochsner Clinic, a 300-physician, 
multi-specialty regional and 
international referral center, has 
developed a satellite system of 
neighborhood clinics to deliver fee- 
for-service and HMO patient care. 


Competitive compensation package 
depending on experience. Excellent 
benefits and retirement package 
with ample vacation and CME 
time. Affiliation with two local 
medical schools provides 
opportunity for teaching anc 
CME. Send CV to: Jay P. 
Goldsmith, MD, Chairman, 
Department of Pediatrics. 


Ochsner Clinic 
1514 Jefferson Highway 
New Orleans, LA 70121 
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Large 
multi-specialty 
group in the 
northern Virginia 
area needs 
bilingual 
pediatrician to 
replace retiring 
physician of 
forty years. 


Send CV to: 


Medical Director 
Falls Church 
Medical Center 


6060 Arlington 
Boulevard 

Falls Church, VA 
22044 




























WANTED!! 
PEDIATRICIAN 


For private practice small group 
practice opportunities. 


m JCAH accredited community 
hospital in beautiful Sacramento, 
California seeks BE/BC pediatri- 
cian to fill a number of practice 
opportunities. 


m Extremely attractive assistance 
and relocation package available 
including: malpractice coverage, 
marketing assistance, moving ex- 
penses and a one-time recruitment 
bonus. 


a The Sacramento area is one of 
America’s fastest growing com- 
munities. The income potential 
for pediatrician physicians is 
OUTSTANDING! 

For further information, please 
write or call: 


AMERICAN RIVER 
HOSPITAL 


PHYSICIAN SERVICES DEPARTMENT 
C/O LARRY FURIA 


3609 Mission Avenue, Suite E 
Carmichael, CA 95608 


(916) 486-2261 


Aree oe antan rtra AAO 

























PEDIATRIC INTENSIVIST to join three others in 
progressive, multi-specialty. hospital based prac- 
tice. Seventeen beds, 1,100 annual admissions. 
Active pediatric residency and PCCM fellowship. 
Excellent salary and fringe benefits. Ample oppor- 

| tunity for clinical and basic science research. Per- 

-$ sons with pulmonology or cardiology training are 

“| encouraged to inquire. Replies: Gregory Preston, 
| MD, Division Head, PCCM, Henry Ford Hospital, 

2799 West Grand Boulevard, Detroit, MI 48202. 

(313) 876-3339. 


| PEDIATRICIAN — VIRGINIA. Modern 153-bed, 
“| acute Care hospital has an excellent opportunity for 
-| a board-certified/-eligible pediatrician. Medical 
‘|. service area population of 55,000. New office build- 
| ing available, Very competitive financial package 
-| and relocation. Beautiful mountainous plateau area 
|} 50 miles from Roanoke, with exceptional cultural, 
| educational and recreational opportunities. Con- 
tact: Assistant Administrator, P.O. Box 759, Pulaski, 
VA 24301. (703) 980-6822. 


Pediatrician 
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ometimes you need asteroid... 


When inflammation and erythema complicate diaper 
candidiasis, you may want the fast antiinflammatory 
and antipruritic relief of a topical steroid in addition 
to an effective antifungal. Mycolog®-|I combines 
nystatin, a proven antifungal for candidiasis, with 
triamcinolone acetonide, a medium-potency steroid— 
so that baby can get prompt relief with the first 
application. And it's been proven effective for use 
in children as young as 2 months.'* 


(nystalin and triamcinalone 
acetonide cream, USP) 
















Sometimes you don’t. 


Mycostatin® is the only topical powder that contains a 
proven antifungal, nystatin. This helps keep baby dry and 
comfortable as it clears the candidiasis. Mycostatin Powder 
contains no preservatives and is well tolerated by 

children of all ages. 


Reference: 1. Mycolog-l full prescribing informatian. 


*Pediatric patients may demonstrate greater susceptibility to topical corticosteroid-induced HPA (hypothalamic-pituitary-adrenal) 
axis Suppression and Cushing's syndrome than mature patients because of a larger ratio of skin surface area to body weight. 


tProtect your choice-specify "Dispense as Written” or as your state requires. 
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The comfort of powder, the efficacy of nystatin. 
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Fo Baniansioale Use Only 
Not for Ophthalmic Use 


INDICATIONS AND USAGE: These preparations are indicated for the. 
“treatment of cutaneous candidiasis; it has been demonstrated that 


“the nystatin-steroid combination provides greater benefit than the 
-hystatin component alone during the first few days of treatment. 


-CONTRAINDICATIONS: These preparations are contraindicated 
cin those patients with a history of hypersensitivity to any of its 
“components. 


- PRECAUTIONS: General--Systemic absorption of topical corticoste- 
-roids has produced reversible hypothalamic-pituitary-adrenal (HPA) 

axis suppression, manifestations of Cushing's syndrome, hypergly- 
“cemia, and glucosuria in some patients. 

Conditions that augment systemic absorption include application 
of the more potent steroids, use over large surface areas, prolonged 
use, and the addition of occlusive dressings. 

Therefore, patients receiving a large dose of any potent topical ste- 
roid applied to a large surface area should be evaluated periodically 
for evidence of HPA axis suppression by using the urinary free corti- 
sol and ACTH stimulation tests, and for impairment of thermal homeo- 

stasis. if HPA axis suppression or elevation of the body temperature 
occurs, an attempt should be made to withdraw the drug, to reduce 

the frequency of application, or to substitute a less potent steroid. 

= Recovery of HPA axis function and thermal homeostasis are gener- 
cally prompt and complete upon discontinuation of the drug. 

infrequeniiy, signs and symptoms of steroid withdrawal may occur, 
requiring supplemental systemic corticosteroids. 

Children may absorb proportionally larger amounts of topical cor- 
ticosteroids and thus be more susceptible to systemic toxicity (see 
‘PRECAUTIONS, Pediatric Use). 

if irritation or hypersensitivity develops with the combination nystatin 
‘and triamcinolone acetonide, treatment should be discontinued and 
appropriate therapy instituted. 

The treated skin area should not be bandaged or otherwise cov- 
ered or wrapped as to be occluded. 


Laboratory Tests—if there is a lack of therapeutic response, appro- 
“priate microbiological studies (e.g, KOH smears and/or cultures) 
should be repeated to confirm the diagnosis and rule out other patho- 
-gens, before instituting another course of therapy. 
Aurinary free cortisol test and ACTH stimulation test may be helpful 
4n evaluating hypothalamic-pituitary-adrenal (HPA) axis suppression 
due to corticosteroid. 


Carcinogenesis, Mutagenesis, and Impairment of Fertility—Long- 
‘terrn animal studies have not been performed to evaluate carcinogenic 
‘or mutagenic potential, or possible impairment of fertility in males or 
females. 


‚Pregnancy Category C—There are no teratogenic studies with com- 
-bined nystatin and triamcinolone acetonide. Corticosteroids are gen- 
-erally teratogenic in laboratory animals when administered systemically 
; at relatively low dosage levels. The more potent corticosteroids have 
been shown to be teratogenic after dermal application in laboratory 
“animals. Therefore, any topical corticosteroid preparation should be 
-used during pregnancy only ifthe potential benefit justifies the poten- 
tial risk to the fetus. - 

Topical preparations containing E E should not be used 
extensively on pregnant patients, in large amounts, or for prolonged 
-periods of time. 











“Nursing Mothers—It is not known whether any component of this prep- 
aration is excreted in human milk. Because many drugs are excreted 
inhuman milk, caution should be exercised during use of this prepa- 
cration by a nursing woman. 
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linear growth retardation, delayed eigt gain, Jowi plasm. ; 
levels, and absence of response to CTH stimulation. Manifestations- 
of intracranial hypertension include bulging fontanelles, headaches, ; 
and bilateral papilledema. i 

Administration of topical corticosteroids to children should bë liri- a 
ited to the least amount compatible with an effective therapeutic regi- 
men. Chronic corticosteroid therapy may interfere with the growth: 
and development of children. i 

Parents of pediatric patients should be advised not io use tight- 
fitting diapers or plastic pants on a child being treated in the diaper. 
area, as these garments may constitute occlusive dressings. 


ADVERSE REACTIONS: Acneform eruption has been reported to (e ona 
cur in approximately one percent of patients with use of combined 
nystatin and triamcinolone acetonide. 

Nystatin is virtually nontoxic and nonsensitizing and is. well toler- 
ated by ali age groups, even during prolonged use. Rarely, irritation 
may occur. 

The following local adverse reactions are reported infrequently with 
topical corticosteroids (reactions are listed in an approximate de- 
creasing order of occurrence): burnihg, itching, irritation, dryness, 
folliculitis, hypertrichosis, acneform eruptions, hypopigmentation, 
perioral dermatitis, allergic contact dermatitis, maceration of the skin, 
secondary infection, skin atrophy, striae, and miliaria. 

Patients should report any signs of local adverse reactions. 





OVERDOSAGE: Topically applied corticosteroids can be absorbed in 
sufficient amounts to produce systemic effects (see PRECAUTIONS, 
General); however, acute overdosage and serious adverse effects with 
dermatologic use are unlikely. J4-019B/J4-110 


MYCOSTATIN® CREAM 
Nystatin Cream USP 


MYCOSTATIN® TOPICAL POWDER 
Nystatin Topical Powder USP 


MYCOSTATIN® OINTMENT 
Nystatin Ointment USP 


INDICATIONS AND USAGE 

Mycostatin (nystatin) topical preparations are indicated in the treat- 
ment of cutaneous or mucocutaneous mycotic infections caused by 
Candida (Monilia) albicans and other Candida species. 


CONTRAINDICATIONS 
Mycostatin topical preparations are oatrawdicated| in patients witha 
history of hypersensitivity to any of their components. 


PRECAUTIONS 

Should a reaction of hypersensitivity occur the drug. should bei imme- 

diately withdrawn and appropriate measures taken. ; 
These preparations are not for ophthalmic use. F 


ADVERSE REACTIONS Toae Ve ee 
Nystatin is virtually nontoxic and. nonsesitizing’ andi i weli tolerated 
by all age groups incuding debilitated infants, ev o 9 pairs 
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-Month Elective in 


-international Health for 
_ Senior Pediatric Residents 


- Sir—During the past 10 years the 
number of inquiries concerning the 
__ availability of electives in international 
_ health from applicants to the pediatric 
program at the University of Arizona, 
_.Tueson, has been steadily increasing. 
A review of the personal statements 
of resident applications for 1989-1990 
revealed that 20% (18/91) of the can- 
: didates had already had experience in 
international health, another 7% 
(7/91) will have had international 
health experience by the time they 
«start their residency, and 3% (8/91) 
expressed an interest in international 
health work. This represents a total 
of 31% (28/91) of this year’s applicants. 
~ “This may, of course, be a biased sample 
since resident interest in international 
health may preferentially apply to our 
program. At least 10% of each class of 
graduating medical students at our 
institution have had international 
health experience. This has prompted 
the creation of an elective in interna- 
tional health to provide senior pediat- 
ric residents the opportunity to vali- 
date the depth of their interest. The 
purpose of this report is to outline how 
this elective program was imple- 
~ mented, describe its curriculum, and 
relate 3 years of experience with it. 


Implementation.—There are two major 
~ obstacles in starting an elective in inter- 
- national health. One relates to establishing 
contact with a pediatric department in 
another country and being assured that the 
experience will be worthwhile. In our de- 
partment, this was overcome by an associ- 
ation one of our faculty members (B.D.) 
had maintained with Project HOPE. 
Through that contact, the pediatric depart- 
ment of the teaching hospital in Teguci- 
-. galpa, Honduras, was identified as a pos- 
sible location for a 1-month elective 








_. program for our residents who were fluent 


< in Spanish. Project HOPE had a program 
in Honduras, and its director was very 
- cooperative in assisting with the develop- 
~ ment of the program. A visit was made to 
` the proposed site by one of us (B.D.) to 
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give some lectures, to work with the faculty 
and house staff, and to ascertain the feasi- 
bility of establishing an elective there. 

The faculty in Tegucigalpa is well 
trained. There are more than 200 pediatric 
beds for infants and children who have an 
array of common and not-so-common dis- 
eases. There is a separate large ward for 
patients with meningitis, an orthopedic 
unit for those with acute and chronic oste- 
omyelitis, a rheumatic fever ward, an oral 
rehydration unit, a large ward for children 
with pneumonia, a newly opened oncology/ 
hematology ward filled with children with 
lymphomas and retinoblastomas in various 
stages and an occasional child with histio- 
cytosis X, and a large malnutrition unit for 
infants and children with marasmus and 
kwashiorkor. In addition, there are many 
children with the tropical diseases endemic 
to this Central American country, such as 
cutaneous leishmaniasis and kala-azar, ne- 
onatal tetanus, congenital syphilis, intes- 
tinal parasites, and cutaneous amebiasis. 

Physicians in an extremely busy emer- 
gency department see 150000 children 
each year, some of whom receive further 
care in a large holding area. The laboratory 
and roentgenographic facilities are ade- 
quate. The residency program produces 
graduates with extensive clinical experi- 
ence, who, during their training, must 
learn to evaluate and quickly treat numer- 
ous sick children using the basic tools of 
history taking and physical examination 
rather than relying heavily on the labora- 
tory. This hospital, staffed by a very well- 
trained faculty and interested and enthu- 
siastic residents, seemed like an ideal set- 
ting to initiate our elective in international 
health. 

To increase the benefits to the Honduran 
pediatricians, the chairman of their depart- 
ment suggested that we send representa- 
tives from our faculty who would stay for 2 
weeks during the month that our resident 
was there. Our faculty members would give 
lectures, make rounds with the Honduran 
faculty, and assist with the implementation 
of new procedures, the organization of 
treatment protocols, and other needs ex- 
pressed by the host faculty. Several spe- 
cialty areas that the chairman felt were of 
highest priority were chosen, and it was 
within those areas that we would send the 
appropriate faculty. Project HOPE played 
a vital role in the initial contact and has 
continued to assist with that aspect of the 
program. 


Child Health as directed by United Nations. 





We have since established elective alter- 
natives in two English-speaking countries, 
Jamaica and the Philippines, for our non= 
Spanish-speaking residents. Those con-: 
tacts were made through faculty members _ 
who were familiar with a particular pro- — 
gram abroad. There are a number of US- | 
based voluntary health organizations that _ 
may be helpful to other residency programs _ 
that are interested in establishing such an — 
elective. Another possibility for establish- - 
ing contact is through the American Acad- 
emy of Pediatrics, which is encouraging _ 
linkages between state chapters and pedi — 
atric societies in developing countries. : 

The second barrier to starting a program > 
is funding. We were fortunate in that Pros 
ject HOPE was willing to provide partial — 
support for the program in Honduras, Qur- 
electives in the Philippines and Jamaica | 
have been developed with a small depart- 
mental subsidy and the philosophy that _ 
residents who are truly interested will find _ 
monies to cover a portion of their travel _ 
and all of their living expenses. Housing. 
accommodations have been obtained with - 
families or within hospital facilities. Such. 
living arrangements have added to theo 
aceulturization process of our residents. : 

Curriculum.—The objeetives of this. 
elective program are (1) to give the resi 
dents the opportunity to test the depth of 
their interest in international health as a 
career option; (2) to see how pediatrics is 
practiced where resources are searce; (8). 
to learn about the health needs and the- 
care that are available for a very large- 
segment of the world’s population; (4) to 
improve basic skills of history taking and 
physical examination to make diagnoses 
and commence treatment without the use 
of sophisticated laboratory tests; (5) to see. 
a large variety of conditions not extensively _ 
seen in the United States in a relatively. 
short time, with emphasis on infectious. 
diseases and malnutrition; and (6) to see. 
the application of primary health care in- 
economically depressed urban and/or rural 
areas and the impact of the Revolution for 







Children’s Fund and the World Health Or- — 
ganization. e 

In Honduras, our residents spend the- 
majority of the month in the emergency 
department/holding area of the only terti- 
ary hospital in a country of 3 million people, | 
half of whom are less than 15 years of age. 
The experience emphasizes acute. emer- 
gency and stabilization care. In Jamaica, 
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the month is primarily spent in the pedi- 
atric wards of the University of the West 
Indies. In Manila, the resident’s time is 
divided between the busy ambulatory clin- 
ics at the University of Santos Tomas, the 
. Infectious Disease Hospital, and the de- 
< pressed poverty-ridden areas in and around 
Manila. There, the residents observe and 
assist community health workers providing 
primary health care to their own commu- 
_ nity neighbors who have had limited edu- 
` cation. The essence of that approach is the 
- orientation and application of simple, low- 
. cost, low-technology strategies to improve 
- the health of children. 

Selecting the appropriate sites for estab- 
- lishing an elective program should ensure 
that the conscientious house officer will 
achieve the defined objectives. The evalu- 
ation of our residents was, by necessity, 
given to the chairman of the department of 
pediatrics in the host country. 

Experience With the Program. — During 
the inaugural year of the Honduras pro- 
gram, two elective month rotations were 
available and 1 resident selected this rota- 
< tion. The enthusiastic message with which 
she returned was vital in promoting and 
expanding the elective to six rotations per 
year and in encouraging other residents to 
select this elective. In this, the third year 
of the program, 4 of our 10 senior pediatric 
house officers have requested the rotation. 
In 1 month’s time in the emergency de- 
partment/holding area in Tegucigalpa, res- 
idents are exposed to a greater variety of 
acute and serious illnesses than they may 
see in an entire year in many pediatric 
programs in the United States. The com- 
ments of one of our residents reflects the 
experiences of all of the residents who have 
selected this elective: 


There was a steady influx of patients with 
an incredible spectrum of disease waiting 
outside the emergency room door. Against 
a background of the ordinary—trauma, 
dehydration, sepsis, meningitis, pneumo- 
nia—came the unusual: neonatal tetanus, 
tuberculosis, meningitis, snakebite, orga- 
nophosphate poisoning, kala-azar, infantile 
spasms, osteogenesis imperfecta, gonococ- 
cal conjunctivitis, schizophrenia, encepha- 
locele, and neonatal AIDS [acquired im- 
munodeficiency syndrome]. The severity of 
disease was magnified by underlying se- 
~ vere malnutrition and by the long distances 
© which separate the indigent patients from 
= available health care. I remember the quiet, 
~ intelligent twelve-year old boy with rheu- 
` matie heart disease who presented in se- 
_ vere congestive heart failure which was no 
< longer medically manageable. On his third 
“hospital day his condition was stable, 
though unimproved, and he seemed unu- 
- sually quiet. He had come to the hospital 
‘alone on the bus, as his family couldn’t 
-afford to join him. He died alone that night. 
- The exchanges our residents have with 
their Honduran counterparts are reported 
to be of mutual benefit. Their residents, 
- unable to obtain the most recent journals 
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or tests, learn some new pathophysiologic 
concepts, diagnostic approaches, and ther- 
apies. Our residents learn that good medi- 
cal care ean be practiced without ordering 
large numbers of laboratory tests. They 
return with the concept that the foundation 
of the art of medicine is complete and 
detailed history and the performance of a 
thorough physical examination followed by 
a thoughtful assessment of the problem, 
rather than examining computerized print- 
outs of laboratory tests. The faculty has 
returned with equal enthusiasm, and sev- 
eral are in the process of initiating collab- 
orative research projects with newly found 
Third-World colleagues. 

Those who elect the experience in the 
Philippines return with some of the same 
feelings, but they have also been exposed 
to primary health care as provided in very 
depressed urban and rural areas. They have 
seen small groups of neighborhood mothers 
gathered in tiny living rooms being taught 
the basis of the United Nations Children’s 
Fund Revolution for Child Health: teaching 
and supporting traditional health care 
workers and mothers in the use of low-cost, 
low-technology strategies to reduce child- 
hood morbidity and mortality. These strat- 
egies are exemplified in the acronym 
GOBI-FFF for growth monitoring, oral 
rehydration, breast-feeding, immuniza- 
tions, female education, food supplemen- 
tation during pregnancy, and family plan- 
ning. 

In Jamaica, our residents learn the man- 
agement of malnourished infants where 
Cicely Williams and Derrick Jelliffe did 
some of their research.'“ They are exposed 
to illnesses and conditions of Third-World 
countries but with treatment modalities of 
those problems provided in a fairly sophis- 
ticated setting. 

Thus, each experience gives the house 
officer a view of medicine as practiced in a 
developing country—a view that serves to 
broaden their perspectives beyond the con- 
fines of life in an academic institution in a 
developed country, and into a scene that is 
the norm for a major part of the world. 


Conclusions. —We conclude the fol- 
lowing regarding our experience with 
International Health: 

1. A variety of electives allow resi- 
dents the opportunity to explore ca- 
reer options and test the depth of their 
interest in a variety of areas and dis- 
ciplines. It is our feeling that this 
elective program has enhanced the 
pediatric residency program at the 
University of Arizona. This current 
year, the third year since its inception, 
4 of the 10 senior house officers have 
chosen this rotation. 

2. The international health elective 
has provided the resident with the 
opportunity to learn pediatrics in an- 
other setting where the basic skills of 
history taking and physical examina- 





tion are paramount and the laboratory 
plays only a secondary role; a setting - 
where issues of primary health care 
are the important considerations, 
rather than the rarer conditions that | 
are the primary concerns of tertiary i 
centers. 
3. The contact with faculty of other 
universities has provided our faculty 
the opportunity to exchange epidemi- 
ologic, diagnostic, and therapeutic ex- 
periences with colleagues in less-so- 
phisticated health care environments 
and to develop collaborative research 
projects. 
Burris Duncan, MD : 
Susan DaLreY, MD | 
Lynn Taussic, MD. | 
Department of Pediatrics 
University of Arizona 
Health Sciences Center 
1501 N Campbell 
Tucson, AZ 85724 
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Safety Hazard With 
intravenous Pumps 


Sir—The following patient reports 
document a safety hazard associated 
with the IMED (model 960) volumetric 
infusion pump (IMED Corp, San Di- 
ego, Calif). 


Patient Reports. — PATIENT 1. —A 3-year- 
old black girl presented with chronic secre- 
tory diarrhea. She had been receiving total 
parental nutrition since the first year of 
life. During recent hospitalization for sus- 
pected central line sepsis, the patient 
played with the settings on the IMED 
volumetric infusion pump (model 960), 
changing the rate to 632 mL/h, thereby 
self-administering a 120-mL bolus of the 
25% dextrose, with 2.5 g of protein per 
deciliter of the total parenteral nutrition 
solution. The patient was discovered in an 
obtunded state, with blood pressure ele- 
vated to 146/94 mm/Hg. Findings of an 
initial laboratory examination were consis- 
tent with a hyperosmolar, hyperglycemic, 
nonketotic state: glucose, 65.5 mmol/L; 
serum osmolarity, 375 mOsm/L; calcium, 
2.74 mmol/L; magnesium, 1.15 mmol/L; 
phosphorus, 2.29 mmol/L; potassium, 
5.7 mmol/L; and serum. carbon dioxide, 
18 mmol/L. Fortunately, the patient com- — 
pletely recovered 1 hour after this incident. - 
Repeated serum chemistry results ob- 
tained 4 hours later were normal. 
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` PATIENT 2.—A 2-year-old black boy was 
admitted for status asthmaticus. He was 
being treated with an aminophylline dihy- 
= drate drip of 1 mg/kg per hour. A level 
- obtained with this dosage was therapeutic 
= at 17.6 mg/L. Subsequently, the patient 
played with the controls on the IMED 
volumetric infusion pump (model 960), 
». changing the rate to provide a 300-mg bolus 
:- of aminophylline for 40 minutes. The sub- 
sequent theophylline level was 46.1 mg/L. 
-> Vital signs were remarkable for tachycar- 
dia to 169 beats per minute, and the patient 
was noted to be agitated. Intermittent 
gastrointestinal charcoal lavage was initi- 
ated. He recovered fully without sequelae. 


Comment.-—We reported these in- 
: didents to the IMED Corp. They con- 
eluded that the IMED 960 device could 
not be adapted to protect the control 
dials from the hands of inquisitive 


< toddlers and noted that model 980 is 


equipped with a protectve mechanism. 
Clearly, model 960 is not “childproof.” 
We hope this report will alert other 
health care professionals to this dan- 
ger. 
MicHAEL D. Scuwartz, MD 
Marx GoRrELICK, MD 
Children’s Hospital National 
Medical Center 
111 Michigan Ave NW 
Washington, DC 20010 


Adhesive Tape Remover Pads: 
A Risk to the Newborn? 


To the Editor.—1,1,1-Trichlorecethane 
(TCE), also known as methyl chloro- 
form, is a solvent used to remove 
grease, oil, or wax from metal sur- 
faces. Disposable gauze pads satu- 
rated with TCE have found wide ac- 
ceptance in hospitals as an adhesive 
tape remover. In the newborn inten- 
sive care unit, these pads are used to 
remove tape from intravenous sites 
- and from around the nose and mouth 
when nasal cannulae and endotracheal 


- tubes are removed. 1,1,1-Trichloro- 


ethane is rapidly absorbed through 
the lungs, and its clinical effects are 
related to its concentration in the air.'? 
1,1,1-Trichloroethane levels of 160 
ppm have been measured in incubator 
air following the use of adhesive tape 
remover pads on an infant mannequin.’ 
The situation exists, therefore, where 
appreciable quantities might be in- 
haled by very small infants. This pos- 
sibility is enhanced if TCE is applied 
close to the nares. Furthermore, al- 
though TCE absorption through the 
skin has been described as minimal,‘ 
newborn skin is relatively permeable, 
and percutaneous absorption of a va- 
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riety of agents is known to be en- 
hanced in the newborn.® Increasingly, 
we are recognizing that topically ap- 
plied agents that are nontoxic to 
adults may be absorbed through the 
skin in amounts sufficient to produce 
toxic effects in the newborn infant.’ 
1,1,1-Trichloroethane toxie effects 
in animals and adults includes depres- 
sion of the central nervous system and, 
less commonly, hepatic and renal dam- 
age. Sudden cardiac death has been 
described in relation to short-term 
exposure,’ possibly as a result of TCE 
sensitizing the myocardium to circu- 
lating catecholamines® or decreasing 
myocardial oxygen uptake.’ 

To our knowledge, systemic absorp- 
tion of TCE among acutely ill low- 
birth-weight infants has not been 
studied. The absence of reports of 
TCE-related harm, however, provides 
little reassurance about the safety of 
this agent in sick newborns. Clinicians 
are most likely unaware of the content 
of adhesive tape remover pads, and 
TCE-induced adverse effects in 
acutely ill newborns could easily be 
attributed instead to other drugs or 
the infant’s underlying iliness. 

We have no evidence that adhesive 
removal pads saturated with TCE (or 
other halogenated hydrocarbons) are 
harmful to newborns. However, the 
potential for systemic absorption and 
the known risks of TCE should alert 
clinicians that the use of these pads 
may be hazardous in sick, low-birth- 
weight infants. 

Perer G. LACOUTURE, PHD 
SamMuEL M. Lesxo, MD, MPH 
Lesure V. Bover Hassen, MD 
STEVEN RINGER, MD 
MıcnaeEL F. Epstein, MD 
ALLEN A. MIircHELL, MD 
Slone Epidemiology Unit 
Boston University 

School of Medicine 
1371 Beacon St 
Brookline, MA 02146 
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Low Serum Complement 
Levels in Anorexia Nervosa 


Sin —We read the review written by — 
Kichenfield and Johnston,' in the May 
1989 issue of AJDC with great inter- _ 
est, but must disagree with one point, | 
made in Table 1 and in the text. Much — 
of the literature in immunology deals 
with the abnormalities of anorexia _ 
nervosa as if they were the same as 
the changes seen in malnutrition. Im- 

mune abnormalities in the children of 
Third-World countries, where para- 
sitic infestation abounds and poor hy- 
giene is all too common, are of little 

relevance to considerations of children- 
of the American middle class, where | 
infection is usually absent. Thus, the 
two are quite different and should be | 
considered separately. z 

Several studies of complement lev- o 
els in individuals with anorexia ner- | 
vosa have found a decrease in C34. 
and normal C4.?*5 Reductions in alter- a 
nate-pathway components and control 
proteins** have been found as well. 

In malnutrition complicated by in- 
fection, the most likely cause of hy- 
pocomplementemia is a combination of 
consumption due to ongoing infections- 
and decreased production. The cur- 
rent thinking in anorexia nervosa is- 
that either decreased production of 
the components? or a decrease in the 
complement control proteins C3b inac- 
tivator and BIH“ is the explanation for 
the occasional hypocomplementemia - 
found. 

Leonard H. SicaL, MD 

Departments of Medicine and 

= Molecular Genetics & 
Microbiology 

University of Medicine | 
and Dentistry of New Jersey - 

675 Hoes Lane 

Piscataway, NJ 08854-5635 


Barpara K. Snyper, MD 

Department of Pediatrics 

Cornell University School of - 
Medicine 

1200 York Ave 

New York, NY 10021 


The Pediatric Forum 1391 _ 





-41 Kichenfield LF, Johnston RB Jr. Secondary 

: diorder: of the complement system. AJDC. 
 1989;143:595-602, | 

© 2. Gershwin ME, Beach RS, Hurley LS. Nu- 
-trition and Immunity. New York, NY: Academie 
< Press Inc; 1985. 

= 3. Palmblad J, Fohlin L, Norberg R. Plasma 
-levels of complement factors 3 and 4, orosomu- 
“eoid, and opsonic functions in anorexia nervosa. 
: Acta Paediatr Scand. 1979;68:617-618. 
> 4, Wyatt RJ, Farrell M, Berry PL, Forristal J, 
» Maloney MJ, West CD. Reduced alternative com- 
“plement pathway control protein levels in ano- 
rexia nervosa: response te parenteral alimenta- 
tion. Am J Clin Nutr, 1982:35:973-980. 

- 5. Kim Y, Michael A. Hypocomplementemia in 

anorexia nervosa. J Pediatr. 1975;87:582-585. 


In Reply.—It appears that we do not 
_ disagree fundamentally with Drs Sigal 
¿and Snyder. Certainly, anorexia ner- 
-vosa is not the same disease entity as 
malnutrition in Third-World coun- 
_ tries. However, pairing them in the 
table as complement disorders, due 
primarily to decreased synthesis, is 
‘supported by the experimental evi- 
¿dence that is presently available. As 
“we pointed out, circulating immune 
complexes and endotoxin in patients 
with malnutrition could deplete com- 
plement, but we believe that the 
weight of evidence at present favors 
decreased synthesis as the principal 
mechanism in both disorders. Al- 
though decreased levels of comple- 
ment control proteins may lead to 
complement consumption in anorexia 
nervosa, the primary event is de- 
creased production of these proteins. 
As we reported, complement abnor- 
malities in both entities are rapidly 
corrected with appropriate feeding. *? 
Perhaps this is the important point. 
LAWRENCE F. EICHENFIELD, MD 
RıcHaRD B. JOHNSTON, JR, MD 
Department of Pediatrics 
The Children’s Hospital 
of Philadelphia 
34th Street and Civic Center 
Boulevard 
Philadelphia, PA 19104 
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“On Combination Therapy With 
_Benzoate and Piridoxilate 

_Sin—It has been amply demonstrated 
that administration of sodium benzo- 
-ate moderates hyperammonemia in 
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children born with genetic defects in 
the urea cycle,' but the efficacy of 
benzoate therapy has been questioned 
on the basis of the limited ability of 
the body to generate the glycine 
needed to dispose of waste nitrogen as 
hippurate.? Accordingly, it was rec- 
ommended that piridoxilate be admin- 
istered with benzoate to improve the 
effectiveness of benzoate therapy. Pi- 
ridoxilate is a European cardiac drug 
found to stimulate the conversion of 
benzoate to hippurate in suspensions 
of hepatocytes, presumably because 
piridoxilate metabolism gives rise to 
glyoxylate and, by transamination, 
glycine.’ 

Piridoxilate is unavailable in the 
United States, so we tested the inter- 
action of the active metabolite, 
glyoxylate, and benzoate. We found 
glyoxylate to potentiate benzoate tox- 
icity in vivo and both drugs to inhibit 
pyruvate carboxylase in vitro, by ap- 
parently different mechanisms.** The 
combination inhibited pyruvate car- 
boxylase by 80% at 40 pmol/L of ben- 
zoate (Figure), less than half the mean 
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Inhibition of pyruvate carboxylase by 
glyoxylate and benzoate. Mitochondria (4 
to 6 mg of protein) were incubated at 30°C 
for 10 minutes in 2-mL reaction mixtures 
containing carbon 14 potassium bicarbon- 
ate (0.3 to 0.5 pCi, 20 mmol/L) and ben- 
zoate and glyoxylate at the concentrations 
shown. The reactions were acidified with 
0.5 mL of 1.6N hydrochloride at 10 minutes 
and baked to dryness over a steam bath. 
Acid-stable radiolabeled product was used 
as the measure of pyruvate carboxylase 
activity (from Cyr and Tremblay’). 





blood level during therapeutic ase 
Inhibition of pyruvate carboxylase 





was associated with sharply reduced — 


aspartate levels and depressed syn- 
thesis of urea.* Inhibition of pyruvate — 
carboxylase also blocks gluconeogen- — 
esis from lactate.’ We report these | 


findings to discourage combination — 
therapy with benzoate and piridoxi- — 


late, or any other source of glyoxylate, 
until the benefit of such therapy has 


been demonstrated in a suitable ani- 
mal model. 
DouGLas M. Cyr, PuD 
GEORGE C. TREMBLAY, PuD 


Department of Biochemistry 


and Biophysics 
University of Rhode Island 
Kingston, RI 02881 


The Figure was reprinted with permission from 
Pergamon Press ple (Cyr DM, Tremblay GC. 
Potentiation of benzoate toxicity by glyoxylate: 
inhibition of pyruvate carboxylase and the urea 
cycle. Biochem Pharmacol, In press.). 
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Jejunal Stenosis: A Delayed 
Complication of Lap-Type 
Seat Belt injury 


Sir —Delayed complications of small- 
bowel injuries after automobile acci- 
dents are difficult to diagnose since 
the clinical and roentgenographic finid- 
ings are often inconclusive. We report 
a late complication, jejunal stenosis. 
To our knowledge, only one similar 
case has been reported.’ 

Patient Report.—A 15-year-old girl pre- 
sented with severe abdominal and back 
pain after an automobile accident several 
hours earlier. She was a rear-seat passen- 
ger and was wearing a lap-type seat belt. 
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The patient was alert, but a severe drop in 
= her hematocrit value to 0.23, a systolic 
pressure of 80 mm Hg, and a pulse rate of 
120 beats per minute were noted. A large 
hematoma over the lumbosacral area and a 
“seat belt” shaped bruise over the lower 
abdomen were present. There was severe 
abdominal tenderness to palpation, but the 
abdomen was not distended, with normal 
bowel sounds. 

The patient received several units of 
blood and fluid replacement. Following sta- 
bilization, computed tomography of the 
abdomen was performed. A subcapsular 
splenic hematoma, small amount of free 
intraperitoneal blood, and a Chance frac- 
ture of L3 were discovered. The patient’s 
clinical status improved in the hospital with 
a regimen of supportive therapy and com- 
plete bed rest. 

On day 11 of hospitalization, the patient 
developed severe abdominal pain and vom- 
ited brown guaiac-positive fluid. Multiple 
superficial stress ulcers were seen by en- 
doscopic examination. A repeated com- 
puted tomographic sean of the abdomen 
showed evidence of pancreatitis with no 
panereatic pseudocyst or duodenal hema- 
toma. The patient improved following ap- 
propriate ulcer therapy. 

Nine days later, an increase in bile- 
stained nasogastric drainage was noted. 
Repeated abdominal roentgenograms re- 
vealed a dilated loop of bowel in the epigas- 
tric area interpreted as ileus secondary to 
pancreatitis and less likely related to early 
small-bowel obstruction (Fig 1). An upper 
gastrointestinal tract series was performed 
the next day and showed complete obstrue- 
tion at the proximal jejunum. At the ob- 
struction, a smooth, symmetrically nar- 
rowed segment of jejunum was seen, 
characteristic of extrinsic compression (Fig 
2). 

On exploratory laparotomy, two stenotic 
segments of jejunum were found, and the 
corresponding mesentery was fibrotic and 
devascularized. The proximal segment was 
matted with other loops of bowel in the 
right lower quadrant. Resection of the 
stenotic segments with end-to-end anas- 
tomosis and appendectomy were per- 
formed. The microscopic examination of 
the stenotic segments of jejunum revealed 
fibrosis of the bowel wall and mesentery, 
consistent with bowel infarction. No defi- 
nite thrombi were seen within the vessels 
and there was no evidence of vasculitis, 
The patient had an uneventful recovery and 
was discharged 12 days after the surgery 
with a body east. 


Comment. —Lap-type seat belts are 
less protective than the three-point 
combined lap and shoulder belt re- 
straint. With the lap-type belt, inju- 
ries occur in the abdomen, pelvis, and 
lumbar spine.’ Although solid viscera 
are more prone to be injured in blunt 
abdominal trauma, 5% to 10% of such 
injuries involve the small bowel and 
mesentery.* The small bowel and mes- 
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Fig 1.—Plain abdominal roentgenogram 
demonstrating a dilated loop of small bowel 
in the epigastrium. Chance fracture of L3 is 
seen, 





Fig 2.— Roentgenogram from upper gastro- 
intestinal tract series showing the markedly 
dilated proximal jejunum that becomes tu- 
bular symmetrically narrowed at the side of 
obstruction. 


entery are more vulnerable to injury 
because of the anterior midline loca- 
tion of the small bowel where the 
impact is the greatest. The mechanism 
of injury is related to shearing and 
tearing forces exerted by sudden de- 







celeration while the victim’s pelvis: 
hips are fixed to the car seat.‘ Poi 
of fixation of the mesentery are es 
cially prone to damage, such as the 
ligament of Treitz, the terminal ileum. 
adhesions from previous surgery, her- 
nias, and shortened mesentery (often 
found in Crohn’s disease).** $ 

Delayed complications of small- 
bowel trauma include ischemic bowel, 
perforation, enterocutaneous or colo- 
cutaneous fistulas, and small-bowel 
stenosis with obstruction.’ A consid- 
erable ischemic insult to the bowel- 
occurs when mesenteric vessels are- 
torn. Severe devascularization and de- 
vitalization causes gangrene with sub=- 
sequent bowel perforation. In a par- 
tially infarcted segment of bowel,- 
there is revascularization and the de- 
velopment of fibrotic changes, result- 
ing in stricture formation and bowel. 
obstruction.” 

Bowel obstruction as a late compli- 
cation of blunt abdominal trauma has 
been described in connection with ad- 
hesions and posttraumatic hernias.*” 
The diagnosis of bowel and mesenteric 
injuries might not be suspected in a 
patient with few clinical symptoms or. 
in those patients treated for severe 
nonabdominal injuries. An association: 
of lumbar spine fractures with intes- 
tinal injuries has been described." 

The “seat belt” sign (contusion and 
ecchymosis in the abdominal area). 
when present, should alert the clini- 
cian and radiologist to the possibility 
of intestinal injury. Close surveillance 
for delayed complications is warranted 
since mortality and morbidity are pri-. 
marily related to a delay in diagnosis. 
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-Perinatal Abnormalities and 
Subhypothalamic Bright Spot 

on Magnetic Resonance Imaging 
-in Pituitary Dwarfs 


Sir.— The survey results on magnetic 
resonance imaging (MRI) in patients 
with idiopathic pituitary dwarfism as 
reported by Root et al' were interest- 
ing and warrant further observations. 
‘The authors demonstrated that MRI 
in two patients with pituitary dwarf- 
‘ism without asphyxia at birth (one had 
panhypopituitarism with intact pos- 
terior function, and the other had 
‘central hypothyroidism) had a signal 
of high intensity near the optic tract. 
A small pituitary gland and an unclear 
defined pituitary stalk were also ob- 
served.‘ 

To ascertain that the hypopituitary 


“4394 AJDC—Vol 143, December 1989 





ate was a result af an inant: to ae 
pituitary stalk, we compared the 


T,-weighted MRI findings of the hy- 
pothalamic-pituitary structure in two 
groups, a total of 14 patients, of idio- 
pathic pituitary dwarfs. The two 
groups were the following: those with 
perinatal abnormalities were group 1 
(5 boys and 2 girls) (6 had had asphyxia 
at birth and 1, dystocia with vacuum 
extraction); those who had had a nor- 
mal perinatal period were group 2 (6 
boys and 1 girl). 

A hypoplastic pituitary gland (<2.5 
mm in height) was observed in all 
patients in group 1. Six of them had 
MRI scans that revealed high-signal 
intensity near the optic tract (2.5- to 
3.0-mm nodule size at the median em- 
inence), suggesting posterior pitui- 
tary ectopia® and a hypoplastic pitui- 
tary stalk (<0.6 mm wide). The 
remaining patient in group 1 showed 
an intrasellar posterior bright spot’ 
with a hypoplastic stalk and a minimal 
decrease in the size of the anterior 
pituitary gland. 

In all patients in group 2, however, 
an intrasellar posterior pituitary 
bright spot with a normal-sized pitui- 
tary gland was observed. No patient 
with a history of perinatal asphyxia 
was found to have a normal pituitary 
gland on their MRI scans. 

These data reinforced the report of 
Root et al that the hypopituitary state 
is due to an insult to the pituitary 
stalk. However, our data suggested 
that “ectopic” posterior pituitary may 
be common in the idiopathic pituitary 
dwarfs with perinatal abnormalities, 
but not in those without abnormali- 
ties. We may therefore make the sug- 
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Š From the MMWR 
-- Morbidity and Mortality Report 
_ Centers for Disease Control, Atlanta 








ei M MWR. 1989;38:601-605 

IN 1988, a provisional total of 3411 
- measles eases was reported to the 
<- Division of Immunization, Center for 

Prevention Services, CDC, 7% less 
than the 3652 cases reported during 
-the same period in 1987 (Figure 1).' 
The overall incidence rate for 1988 was 
1.4 eases per 100,000 population. Nine 
states reported greater than or equal 
to 100 cases and accounted for 2802 
(82.1%) cases: California (836), Penn- 
sylvania (542), New Jersey (402), 
< Texas (287), Virginia (239), Florida 
“(170), Colorado (117), Ohio (109), and 
© New Hampshire (100). Seven states 
had incidence rates greater than 2.0 
per 100,000 population: Montana 
(10.7), New Hampshire (9.2), New Jer- 
sey (5.2), Pennsylvania (4.5), Virginia 
(4.0), Colorado (8.5), and California 
(8.0). Thirty-six states and 211 (6.7%) 
of the nation’s 3138 counties reported 
measles cases. 

A total of 3176 (98.1%) cases met 
the standard clinical case definition 
for measles,* and 1001 (29.8%) were 
serologically confirmed. The usual 
seasonal pattern was observed with 
cases peaking during weeks 18-25 
(May and June). 

Eighty-seven (2.6%) cases were 
known to be imported from other coun- 
tries. An additional 126 (8.7%) cases 
were epidemiologically linked to im- 
ported cases within two generations. 
Fifty-seven outbreaks (five or more 
epidemiologically linked cases) were 
reported and accounted for 89.3% of 
all cases. Six outbreaks had greater 
than 100 cases and accounted for 
52.7% of all reported cases. Most out- 
-breaks occurred among school-aged 
children. The largest outbreak (611 
eases) occurred in Los Angeles among 
unvaccinated preschool-aged children. 

The incidence rate of measles de- 
creased between 1987 and 1988 for 
Q-4-, 5-9-, and 10-14-year-olds, and 
increased in 15-19- and 20-24-year- 
olds. The highest incidence rate (5.8 
per 100,000) oecurred in 15-19-year- 
olds (Table 1). 

Complications were reported in 408 
(12.0%) eases. Otitis media was re- 
ported in 183 (5.4%); diarrhea, in 128 
(8.8%); pneumonia, in 93 (2.7%); and 
encephalitis, in four (0.1%). Three 
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“Current Trends, Measles— United States, 1988 


hundred sixty-eight (10.8%) persons 
were hospitalized. Three measles-at- 
tributable deaths were reported (case- 
fatality rate: 0.9 deaths per 1000 
cases). 

Of the 2179 (63.9%) patients for 
whom setting of transmission was re- 
ported, 871 (40.0%) acquired measles 
in primary or secondary schools; 267 
(12.3%), in colleges or universities; 553 
(25.4%), at home; 127 (5.8%), in medi- 
cal settings; 69 (8.2%), in day care; 
and 292 (13.4%), in a variety of other 
settings. 

A total of 1548 (45.4%) patients had 
been vaccinated on or after the first 
birthday (Table 2), including 729 
(21.4%) who were vaccinated at 12-14 
months of age. One thousand eight 
hundred sixty-three (54.6%) persons 
were not vaccinated on or after the 
first birthday. Of these, vaccination 
would have been routinely indicated** 
for 803 (23.5%). Six hundred twenty- 
eight (18.4%) cases occurred in per- 
sons for whom vaccine was not rou- 
tinely indicated, and 432 (12.7%) were 
unvaccinated for other reasons. 

Of the 3411 reported cases, 1942 
occurred among school-aged children. 
Of these, 1839 (68.9%) had been ap- 
propriately vaccinated. Most of the 
vaccine failures occurred in persons 
12-19 years of age (Figure 2), 


Reported by: Div of Immunization, Center for 
Prevention Sves, CDC (MMWR Vol 38 No. 35). 


CDC Editorial Note: Since 1983, the 
number of reported measles cases in- 
creased annually until 1986, then de- 
creased in 1987 and slightly in 1988 
(Figure 1). In 1988, the age distribu- 
tion of cases was similar to those in 
previous years. As in previous years, 
primarily two types of outbreaks oc- 
curred: those among highly vaccinated 
(vaccine coverage greater than 90%) 


school-aged children and those among _ 


unvaccinated preschool-aged chil- 
dren.’ 

The epidemiology of measles points 
to two major impediments to measles 
elimination—unvaccinated preschool- 
aged children, allowing large out- 
breaks in inner-city areas, and vaccine 
failures, accounting for outbreaks in 
highly vaccinated school-aged popula- 








tions. Therefore, in January 1989, the 
Immunization Practices Ad 
Committee (ACIP) issued revis 
ommendations.’ First, ACIP lower 
the age for routine measles vaccination : 
in inner-city areas to as low as 9- 
months so that children would be vac- — 
cinated before they could be exposed — 
to measles, and coverage would there-: 
fore be increased. Second, ACIP rec- — 
ommended that, for outbreaks in 
schools, previously vaccinated persons — 
in specific target groups be revacci- | 
nated in affected schools and unaf- _ 
feeted schools at risk for transmission. 
The groups targeted for revaccination _ 
are persons vaccinated before 1980 or- 
vaccinated at 12-14 months of age. The 
rationale for choosing the 1980 date - 
has been described.* Data from four - 
recent outbreak investigations have — 
shown that persons vaccinated before — 
1980 are at increased risk for measles 
(Table 3). This is believed to be due 
primarily to a higher rate of failure of 
initial seroconversion for persons vac- 
cinated before that time. Although | 
children vaccinated between 12 and 14 _ 
months of age are at higher risk than 
are children vaccinated at older ages, 
only a minority of children with mea- 
sles in most outbreaks have been vac- 
cinated between these ages.! 
Implementation of these new out- 
break-control recommendations dur- _ 
ing 1989 has been expensive because 
of the large number of outbreaks and 
cases. In the first 26 weeks of 1989, - 
8553 cases were reported, a 392%. 
increase over the same period in 1988. 
More than 90 outbreaks have been 
reported; most have occurred in see- 
ondary schools and colleges. Seventy- 
one colleges have reported at least one — 
case of measles. The largest outbreak | 
has occurred in Houston, with greater - 
than 1700 cases, primarily among un- . 
vaccinated preschool-aged children. — 
Several states have spent several hun- 
dred thousand dollars each to revac- 
cinate young adults in secondary 
schools and colleges. + 
Because of continued outbreaks _ 
among school-aged children, in May. 
1989, the ACIP decided to recommend- 
a routine two-dose measles vace ! 
tion schedule. The second dose will 
administered at entry to kindergart i ie 
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Sor first grade (children 463 years of 
age). A two-dose schedule will de- 
-erease primary vaccine failures and 
-thus the number of susceptibles and 
< measles outbreaks in school-aged chil- 
dren. In addition, outbreak-control 
` measures will be simplified. Detailed 
recommendations for this schedule 
-and outbreak control are being for- 
~ mulated and will be published in the 
“fall of 1989. Until then, the previously 
_ published schedules and recommen- 
-dations should be followed. The Amer- 
ican Academy of Pediatrics has also 
-developed a routine two-dose measles 
vaccination schedule, which recom- 
-mends that the second dose be given 
at entry to middle or junior high 
school.’ 

The two-dose schedule will not af- 
fect outbreaks in inner-city areas 
-among unvaccinated preschool-aged 


children. Prevention of such outbreaks. 
requires intensive efforts directed at 


increasing age-appropriate immuni- 
zation levels, which are being initiated 
by CDC and state and local health 
departments. These include activities 
in service delivery, assessment, infor- 
mation/education, operational re- 
search and surveillance. The two-dose 
schedule and intensive efforts to raise 
age-appropriate immunization levels 
should facilitate the goal of measles 
elimination in the United States. 
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Aquarium-Associated Plesiomonas 
‘shigelloides Infection— Missouri 


MMWR. 1989;38:617-619 

IN JULY 1988, a community hospital 
in southeastern Missouri reported iso- 
lating Plesiomonas shigelloides from 
the stool of a 14-month-old girl with 
watery diarrhea (no blood or mucus) 
and fever. Her highest recorded rectal 
temperature was 102 F (88.9 C). Her 
stool was negative for Campylobacter, 
Salmonella, Shigella, Yersinia, Aero- 
monas, and rotavirus. The child was 
treated with trimethoprim/sulfameth- 
oxazole, and her illness resolved after 
5 days. 

The child had consumed no shellfish 
and had never traveled more than 80 
miles from her home. She had con- 
sumed water only from the municipal 
‘system and recently had waded in two 
-area lakes. She attended a day-care 
center, but no other children in her 
_age group were reported ill. The child 
did not have an aquarium or other 
close association with animals. How- 
ever, 1 evening each week, the child 
-stayed in the home of a babysitter who 
kept piranhas in an aquarium. When 
the aquarium was cleaned, the water 

as poured into the bathtub. The child 
a utinely | was bathed in the bathtub 
before going home. The babysitter 
-reported that the child could have been 
bathed immediately after the aquar- 
lum water had been poured into the 
bathtub. 
> P shigelloides was isolated from 
‘samples of aquarium water submitted 
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to the State Public Health Laboratory. 
However, plasmid studies were not 
performed, and it was not determined 
whether the bacterial strain isolated 
from the child’s stool was identical to 
that isolated from the babysitter’s 
aquarium. 

To estimate the prevalence of 
P. shigelloides in tropical fish tanks, 
investigators from the Missouri De- 
partment of Health (MDH) surveyed 
aquarium water samples from several 
sites in Missouri (Table 1). Samples 
were taken from 18 aquariums, includ- 
ing at least two tanks from each of 
Missouri’s six regional health dis- 
tricts. P. shigelloides was isolated 
from four (22%) of the 18 tanks. The 
four tanks were located in three differ- 
ent pet shops: two in central Missouri 
and one in eastern Missouri. Employ- 
ees of the three pet shops reported no 
health problems in the fish in the 
eulture-positive tanks. 

MDH advised managers of all sur- 
veyed pet shops to have employees 
wash hands after contact with aquar- 
ium water or fish. No special precau- 
tions were recommended to managers 
of shops from which P. shigelloides 
was isolated. In addition, the baby 
sitter was advised to clean the tub 
thoroughly using chlorine bleach after 
discarding the aquarium water and 
before using the tub for bathing. 


Reported by: PS Tippen, A Meyer, EC Blank, 





A selettiv mande reyaccination policy during a 
school-based measles outbreak (Abstract). In: - 
CDC. Proceedings of the 1988 EIS Conference. = 
Atlanta: US Department of Health and Human is 
Services, Public Health Service, 1988:29. : a 

5. Mast EE, Berg JL, Hanrahan LP, Davis JP . l 
Measles in a highly vaccinated population: possi- 
ble causes of measles vaccine failure (Abstract). : 
In: CDC. Proceedings of the 1989 EIS Confer- 
ence, Atlanta: US Department of Health and 
Human Services, Public Health Service, 1989:70.: z 

6. Rullan JV, Pozo F, Gamble WB Jr, Jackson 
K, Parker RL. Measles in a highly vaccinated 
South Carolina school population (Abstract). In: __ 
CDC. Proceedings of the 1987 EIS Conference. - 
Atlanta: US Department of Health and Human 
Services, Public Health Service; 1987:24. 

7. American Academy of Pediatrics, Measles: 
reassessment of the current immunization policy 
AAP News 1989;(July):6-7. 


*Fever greater than or equal to 101 F (greater 
than or equal to 38.3 C), if measured; generalized 
rash lasting greater than or equal to 3 days; and 
at least one of the following: congh, coryza, or 
conjunctivitis. 

**Cases in persons who were eligible for vac- 
cination but who were not vaccinated. 


DrPH, State Public Health Laboratory, HD Don- 
nell, Jr, MD, State Epidemiologist, Missouri Dept 
of Health. Div of Field Sves, Epidemiology Pro- 
gram Office, CDC. (MMWR vol 38, No. 365) 


CDC Editorial Note: P. shigelloides, 
a gram-negative bacterial rod, is an 
opportunistic pathogen in the immu- 
nocompromised host and has been sus- 
pected to cause diarrheal illness in 
normal hosts.'? However, the organ- 
ism failed to produce illness in volun- 
teer feeding studies, and its role as an 
enteric pathogen remains unproven.’ 
Persons with P. shigelloides infection 
typically describe a self-limited diar- 
rhea, sometimes with blood and mucus 
in the stool; appropriate antibiotic 
therapy appears to shorten the dura- 
tion of illness.** P. shigelloides can | 
also cause cellulitis and septicemia. 
This organism has been isolated. 
from surface water, the gut of fresh- 
water fish, and many animals (inelud- 
ing dogs and cats) and is particularly | 
common in tropical and subtropical 
habitats.’ In humans, most isolates: 
have been from stools of patients with 
diarrhea who live in tropical and sub- 
tropical regions of Asia, Africa, and | 
Australia; isolations from Europe and 
the United States have been rare and 
usually associated with foreign travel 
or consumption of raw oysters. | 
Although no other P. shigelloides. , 
gastrointestinal infections associated’ 
with aquarium water have been re- 
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“pated, the frequency of P. shigel- 
- joides in pet shop aquariums reported 
- here suggests this could be a source of 
- this rarely recognized infection. Basic 
precautions, such as handwashing af- 
ter contact with aquarium water and 
- preventing the contamination of pot- 
-able or bathing water by aquarium 
water, should decrease transmission 
~ of potentially pathogenic microorgan- 
~ isms from aquarium water. 
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Publication of Guide for Developing Policies 
for HIV-Infected Students and School Staff 


MMWR. 1989;38:614-615 
THE NATIONAL ASSOCIATION of 
State Boards of Education (NASBE) 


is one of 20 national organizations that 


receive assistance from CDC to help 
schools provide effective health edu- 
cation programs to prevent the spread 
of human immunodeficiency virus 
(HIV). NASBE has published a guide 
that CDC commends to its readers: 
Someone at School Has AIDS: A 
Guide to Developing Policies for Stu- 
dents and School Staff Members Who 
Are Infected with HIV. 

To develop the guide, NASBE con- 
vened experts in medicine, public 
health, education, and law* and has 


recommended scientifically and le- 
gally based policy statements that lo- 
cal and state departments of education 
can use in developing policies for HIV- 
infected students and staff. The guide 
addresses infection control, HIV-in- 
fected students and school staff, con- 
fidentiality, and HIV-antibody testing. 
The guide also includes resources for 
further information about HIV edu- 
eation, discrimination, disease report- 
ing, policymaking, and crisis manage- 
ment. 

Copies of the guide are available from 
NASBE, Publications Department, 
1012 Cameron Street, Alexandria, VA 
22314; telephone (703) 684-4000. 


*Representatives of the following: organiza- _ 
tions participated in developing and/or reviewing. _ 
the guide: American Academy of Pediatrica; 
American Association of School Administrators, _ 
American Bar Association, American Federation 
of Teachers, American Medical Association, As- 
sociation of State and Territorial Health Officials, 
CDC, Council for Exceptional Children, Council 
of Chief State School Officers, Intergovernmental. 
Health Policy Project, Michigan Department of 
Education, National Association of Elementary _ 
School Principals, National Association of School — 
Nurses, National Association of Secondary 
School Principals, National Congress of Parents _ 
and Teachers, National Education Association, — 
National School Boards Association, U.S. Deso 
partment of Education, and U.S. Department of 
Justice. oe 


Enterovirus Surveillance— United States, 1989 


(MMWR 1989;38:563) 
NONPOLIO ENTEROVIRUS 
(NPEV) surveillance data show that 
isolates from March through May pre- 
dict the types likely to be isolated in 
July through December, which in- 
eludes the peak enterovirus season.’ 
State virology laboratories have re- 
-ported to CDC 31 NPEV isolates ob- 
> tained from patients in the United 
` States from March through May 1989. 
Coxsackievirus B5 was isolated most 
frequently (16 isolates), followed by 
echovirus 6 (two isolates), and cox- 
sackievirus B3, coxsackievirus A3, 
and echovirus 9 (one each); 10 isolates 
© were reported as untyped enterovi- 
ruses. 
. Of the 946 NPEV isolates reported 
- in 1988, the six most common were 
-© echovirus 11 (18.6%), echovirus 9 
(14.1%), coxsackievirus B4 (10.6%), 
_ coxsackievirus B2 (9.2%), echovirus 6 


(6.2%), and coxsackievirus B5 (5.1%). 


- In 1988, these six NPEV types rep- 
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resented 64% of the total enterovirus 
isolates. 


Reported by: State virology laboratory directors. 
Respiratory and Enterovirus Br, Div of Viral and 
Rickettsial Diseases, Center for Infectious Dis- 
eases, CDC. (MMWR vol. 38, no. 32) 


CDC Editorial Note: Enteroviruses 
are a group of 65 different common 
agents that cause 10-20 million mild 
upper respiratory infections in the 
United States every year. Enterovi- 
ruses are also responsible for tens of 
thousands of hospitalizations for asep- 
tic meningitis each year. Knowledge 
of the comon enterovirus subtypes 
may assist diagnostic laboratories in 
more rapidly identifying enterovirus 
isolates and assist public health offi- 
cials in recognizing outbreaks of en- 
teroviral disease. 

Since 1970, state health department. 
laboratories have reported on entero- 
virus serotypes to CDC approximately 
6-8 weeks after specimens are submit- 


types; however, the limited number of - 


1. Strikas RA, Anderson LJ, Parker RA. 
poral and geographic patterns of isolates o 


ted for identification. From 1970 | 
through 1983, the six most common: 
isolates in March through May ac- 
counted for an average of 59% of the © 
isolates in July through December, and _ 
for this period in 1984-1988, for SO : 
58% of the isolates. : 

The NPEV isolates reported | in o 
early 1989 included many coxsackie- _ 
virus B5 and several of three other | 







these four types makes it impossibl eo 
to predict at this time that they will: 
be common isolates in 1989. The top 2 
six isolates reported in 1988 and each 


of the four isolates reported in March — 
_ through May 1989 were in the 15 most — 


frequent isolates for 1970-1983.' 


Reference 







polio enterovirus in the United States, 1970-1 Be 


J Infeet Dis 1986;158:346-51. 
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NEW F ROM MeNEIL 
Pedia 
Profen. 


lbuprofen Suspension 100 mo ml 


A new therapeutic 
alternative for fever 


Antipyretic efficacy 

In children with temperatures greater than 
102.5°F, ibuprofen 10 mg/kg is more effective 
than ibuprofen 5 mg/kg or acetaminophen 
10 mg/kg! 

PediaProfen is indicated for the reduction of 
fever in children 6 months and older. 


Longer duration of action 
than acetaminophen 


for fever! 

Ibuprofen 10 mg/kg provides up to 8-hour 
relief. That means fewer interruptions in the 
family’s work, school, or sleep schedules. 


Safety profile* 


See brief summary of Prescribing Information. 


Significant adverse effects are reported with 
NSAIDs. Serious as well as minor side effects 
can occur with long-term use of high-dose 
ibuprofen. In clinical studies with over 400 
pediatric patients, no significant adverse 
reactions were reported during short-term 
therapy for fever? 


Pleasant-tasting 


Designed for compliance; well liked by 
patients in clinical studies? 
References: 


1. Walson PD, et al. Ibuprofen, acetaminophen and placebo treatment of febrile children 
Clin Pharmacol Ther. 1989:46:9-17. 2. Data on file, McNeil Consumer Products Company 


From the children’s fever relief specialist 


*Please see Brief Summary of Prescribing Information on the last page of this advertisement 





Ibuprofen Suspension 


100 mgA ml 


| SUptofen Su spensi" 


100 mg/5 m! 


TION; Federat tae prone” 
Mc ASing Without presciph” 









MW puproten S apaec 100 Omg5 ml 


“The following is a brief summary only. Before prescribing, see 
; erties prescribing information in PediaProfen labeling. 


INDICATIONS AND USAGE: PediaProfen is indicated for the 
-reduction of fever in patients aged 6 months and older, and for the 
d relief of mild-to-moderate pain in patients aged 12 years and older. 


_» CLINICAL PHARMACOLOGY: Controlled clinical trials compar- 
d ing doses of § and 10 mg/kg ibuprofen and 10-15 mg/kg of 
-acetaminophen have been conducted in children 6 months to 12 
-years of age with fever primarily due to viral illnesses. In these 
-studies there were no differences between treatments in fever 
reduction for the first hour and maximum fever reduction oc- 
curred between 2 and 4 hours. Response after 1 hour was depen- 
dent on both the level of temperature elevation as weil as the treat- 
ment. In children with baseline temperatures at or below 102.5°F 
both ibuprofen doses and acetaminophen were equally effective 
in their maximum effect. In those children with temperatures above 
102.5°F, the ibuprofen 10 mg/kg dose was more effective. By 6 hours 
children treated with ibuprofen 5 mg/kg tended to have recurrence 
of fever, whereas children treated with ibuprofen 10 mg/kg still had 
significant fever reduction at 8 hours. in control groups treated with 
-10 mg/kg acetaminophen, fever reduction resembled that seen in 
children treated with 5 mg/kg of ibuprofen, with the exception that 
temperature elevation tended to return 1-2 hours earlier. 


CONTRAINDICATIONS: PediaProfen should not be used in pa- 
tients who have previously exhibited hypersensitivity to ibuprofen, 
or in individuals with all or part of the syndrome of nasal polyps, 
angioedema and bronchospastic reactivity to aspirin or other 
nonsteroidal anti-inflammatory agents. Anaphylactoid reactions 
have occurred in such patients. 


WARNINGS: Risk of GI Ulceration, Bieeding and Perforation 
with NSAID Therapy. Serious gastrointestinal toxicity such as 
bleeding, ulceration, and perforation, can occur at any time, with 
or without warning symptoms, in patients treated chronically with 
NSAID therapy. Although minor upper gastrointestinal problems, 
such as dyspepsia, are common, usually developing early in 
therapy, physicians should remain alert for ulceration and bleeding 
in patients treated chronically with NSAIDs even in the absence 
of previous Gl tract symptoms. In patients observed in clinical trials 
of several months to two years duration, symptomatic upper Gl 
ulcers, gross bleeding or perforation appear to occur in approx- 
imately 1% of patients treated for 3-6 months, and in about 2-4% 
of patients treated for one year. Physicians should inform patients 
about the signs and/or symptoms of serious Gl toxicity and what 
steps to take if they occur. 

Studies to date have not identified any subset of patients not at 
risk of developing peptic ulceration and bleeding. Except for a prior 
history of serious Gi events and other risk factors known to be 
associated with peptic ulcer disease, such as alcoholism, smok- 
ing, etc., no risk factors (e.g., age, sex) have been associated with 
increased risk. Elderly or debilitated patients seem to tolerate 
ulceration or bleeding less well than other individuals and most 
spontaneous reports of fatal GI events are in this population. Studies 
to date are inconclusive concerning the relative risk of various 
NSAIDs in causing such reactions. High doses of any NSAID prob- 

-ably carry a greater risk of these reactions, although controlled 
Clinical trials showing this do not exist in most cases. in consider- 
-ing the use of relatively large doses (within the recommended 
dosage range), sufficient benefit should be anticipated to offset the 
pene: increased risk of Gl toxicity. 


< PRECAUTIONS: General: Blurred and/or diminished vision, 

-scotomata, and/or changes in color vision have been reported. If 
-a patient develops such complaints while receiving PediaProfen, 

-the drug should be discontinued and the patient should have an 
-ophthalmologic examination which includes central visual fields 
“and color vision testing. : 

:: Fluid retention and edema have been reported in association with 
ibuprofen, therefore, the drug should be used with caution in pa- 
‘tients with a history of cardiac decompensation or hypertension. 

.. PediaProfen, like other nonsteroidal anti-inflammatory agents, 

-can inhibit platelet aggregation, but the effect is quantitatively 
“less and of shorter duration than that seen with aspirin. Ibu- 
` profen has been shown to prolong bleeding time (but within 
“the normal range), in normal subjects. Because this prolonged 
-bleeding effect may be exaggerated in patients with underlying 


00 


hemostatic defects, PediaProfen should be used with caution 
in persons with intrinsic coagulation defects and those on 
anticoagulant therapy. 

Patients on PediaProfen should report to their physicians. 
signs or symptoms of gastrointestinal ulceration or bleeding, blurred 
vision or other eye symptoms, skin rash, weight gain, or edema. 

in order to avoid exacerbation of disease of adrenal insufficien- 
cy, patients who have been on prolonged corticosteroid therapy 
should have their therapy tapered slowly rather than discontinued 
abruptly when ibuprofen is added to the treatment program. 

The antipyretic and anti-inflammatory activity of PediaProfen may 
reduce fever and inflammation, thus diminishing their utility as 
diagnostic signs in detecting complications of presumed noninfec- 
tious, noninflammatory painful conditions. 

Since ibuprofen is eliminated primarily by the kidneys, patients 
with significantly impaired renal function should be closely 
monitored and a reduction in dosage should be anticipated to avoid 
drug accumulation. Prospective studies on the safety of ibuprofen 
in patients with chronic renal failure have not been conducted. 

Safety and efficacy of PediaProfen in children below the age of 
6 months has not been established. 


Pregnancy: Reproductive studies conducted in rats and rabbits 
at doses somewhat less than the maximal clinical dose did not 
demonstrate evidence of developmental abnormalities. However, 
animal reproduction studies are not always predictive of human 
response. As there are no adequate and well-controlled studies in 
pregnant women, this drug should be used during pregnancy only 
if clearly needed. Because of the known effects of nonsteroidal anti- 
inflammatory drugs on the fetal cardiovascular system (closure of 
ductus arteriosus), use during late pregnancy should be avoided. 
As with other drugs known to inhibit prostaglandin synthesis, an 
increased incidence of dystocia and delayed parturition occurred 
in rats. Administration of PediaProfen is not recommended 
during pregnancy. 

ADVERSE REACTIONS: The most frequent type of adverse reac- 
tion occurring with ibuprofen is gastrointestinal. in controlled clinical 
trials, the percentage of adult patients reporting one or more 
gastrointestinal complaints ranged from 4% to 16%. 

Adverse reactions occurring in 3% to 9% of patients treated with 
ibuprofen: nausea, epigastric pain, heartburn, dizziness, rash. 
Adverse reactions occurring in 1% to 3% of patients: diarrhea, ab- 
dominal distress, nausea and vomiting, indigestion, constipation, 
abdominal cramps or pain, fullness of GI tract, headache, ner- 
vousness, pruritus, tinnitus, decreased appetite, edema, fluid reten- 
tion (generally responds promptly to drug discontinuation). Still 
other reactions (less than 1 in 100) have been reported, and are 
detailed in the full summary of prescribing information. 

DOSAGE AND ADMINISTRATION: Shake well prior to 
administration. 

Fever Reduction in Children 6 months to 12 years of age: 
Dosage should be adjusted on the basis of the initial temperature 
level (See CLINICAL PHARMACOLOGY for a description of the 
controlled clinical trial results). The recommended dose is 5 mg/kg 
if the baseline temperature is less than 102.5°F or 10 mg/kg if the 
baseline temperature is greater than 102.5°F. The duration of fever 
reduction is generally 6-8 hours and is longer with the higher dose. 
The recommended maximum daily dose is 40 mg/kg. 

Mild to moderate pain: 400 mg every 4 to 6 hours as necessary 
for the relief of pain in adults. 

in controlled analgesic clinical trials, doses of ibuprofen greater 
than 400 mg were no more effective than 400 mg dose. 
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Being Just a Husband Is No Fun 


__ E. Richard Stichm, MD 


One of our stalwarts on the Editorial Board has had a unique experience in the last few years; he has. been a 


transcontinental spouse. In one of his two lives, as he so aptly describes, he has learned how the “other half” feels to be “the 

day, but 
because such: experience will become commonplace in the future. More and more women have entered medicine and other 
professional careers and are achieving hierarchical status within their chosen fields. Their male spouses will now haveto 
cope, as our female spouses have for decades, with a quite different role than that of the stereotypic dominant male, ao. 





spouse of... .”. His article has currency, not only for the experience itself and its reflection of some marriages today, 


prominent in American conception. 

My wife, Shirley, and I attended a retreat for first-year freshman medical students not too many years ago. I was 
privileged to be a member of the small break-out group that consisted of spouses and so-called significant others of the 
medical students. To my amazement and education, the majority were male (correspondingly, most of the students 
attending the retreat were female), and the attitudes displayed echoed what I had heard female spouses of the faculty 
saying for years. For example, one male businessman said, “Do you mean that if she wants to take a residency in Seattle, 
I'd have to give up my business and follow her? . .. Hell, no!” Perhaps he would be like Dr Stiehm and conduct a Los 
Angeles-Tucson-to-Seattle marriage. Another complained, “At every party we go to, all they talk about is medicine! 
Don’t they have any other interests?” And on through the day. 

On reflection, Shirley and I realized that medical marriages are in for some surprises in the future. Dr Stiehm’s 
experience is just the forerunner of many like it in the future. We will have to find new ways to make relationships work 
and to be sustained over the years. Men will have to learn to be secondary in interest to friends and colleagues of their 
successful female spouses. Men will have to learn to tolerate highly technical cocktail-party and dinner-party talk 








outside their sphere of knowledge, and interest, and scope. 
We are truly in for a brave new tomorrow. Dr Stiehm’s firsthand description will be recognized by many today as 
pertinent and will be a blueprint for the future. May all have the wisdom and humor of Judy and Dick Stiehm!— ED 


n Los Angeles, Calif, I am taken seri- 

ously. In Miami, Fla, I am not. The 
contrast is illuminating and humorous, 
but not entirely pleasant. 

At home in Los Angeles, my identity 
is as a physician and teacher. I take care 
of kids with acquired immunodeficiency 
syndrome, teach pediatrics at UCLA 
Medical School, write papers, give lec- 
tures, and direct a research laboratory. 
Others regard me, I hope, as a useful, 
contributing member of society. 

My main problem is that a year ago, 
my wife Judy, a political science profes- 
- sof, became provost of a large state uni- 
versity in Miami. So we have the pro- 
verbial bicoastal marriage, and I try to 
get to Miami twice a month. 

Don’t get me wrong, I’m not jealous 
or anything. I’m proud of her and know 
how hard she has worked through many 
moves, three children, and the barriers 
working women of her generation had to 
face. 


Accepted for publication June 14, 1989. 

l From the Department of Pediatrics, UCLA. 

= Reprint request to Department of Pediatrics, 
<< UCLA, 10833 Le Conte Ave, Los Angeles, CA 


< 90024-1752 (Dr Stiehm) 
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My life changes drastically in Miami. I 
become a nonperson, without a work 
identity. Socially, however, I can’t com- 
plain. We attend concerts and plays, 
parties and receptions, lectures and 
sports events. But sometimes I can’t 
help feeling like Prince Philip—the 
charming consort, who lives in his wife’s 
reflected glory. 

This life is like a spicy Chinese egg 
roll: tasty at first, often hard to digest, 
but definitely not suitable for a daily 
menu. Let me describe a weekend last 
December, for example. 

Judy wanted me to come that week- 
end because she was giving a Christmas 
party that would inelude her colleagues 
and friends in the Miami establishment. 
She met me at the airport Friday after- 
noon and was frantic because my flight 
was over an hour late, as usual. She 


looked relieved that I hadn’t checked _ 


any luggage. 


roller skates, perched on top of a flag 
pole.” I pointed this out to Judy, who 
l pomp ps dispa e iT fag» me to bral balls, “ 





on each guest, with the spouse's first 
name on them. : 

Judy instructed me on whom I should 
be sure to talk with, and who was whoin 
the university and the community. I- 
told her it was an exercise in futility 
because I would forget their names as- 
soon as she told them to me. She said - 
that was OK, it was a good review for- 
her. 

When we arrived, there wasn’t much. 
for me to do, since the student caterers 
had things well under control, and Judy- 
(“Dr Stiehm”) was involved in giving. 
them last-minute instructions. E 

So I picked up the Miami Herald and 
noticed that her boss, the university 
president, was quoted as describing his- 
job as “like juggling five balls, while omn- 


I drove, with her directions, to the o gifti 


Merrick House in Coral Gables, Fla, an Tk fe Itt q 
historic home that would easily accom- 
modate the 200 guests. She needed to 
use the time to check the guest list. Her 


secretary had carefully prepared cards 


| ‘iat told party what a good job “Judith” was 
< doing and asked me, “By the way, what- 
‘do you do in Miami?” I had to eR - 
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“aN oe jut. viie my wife.’ ? Then 


they asked me when I was moving = 


there, away from the smog and crime of 
- Los Angeles. Several asked if we played 
T mixed doubles. 
~The next day, Judy's old friend, Betty 
“Fiiedan, came to town to give a talk. 
- Betty wanted to see Judy’s office, so we 
- went there first, with me tagging along, 
listening to them discuss where the 
_ women’s movement is now and whether 
~ the press would cover the lecture. When 
_ we got there, Betty and I admired the 
- paintings, the teak desks, the thick car- 
pets, and the balcony. At least Judy's 
12-hour days were conducted in civi- 
_ lized surroundings. 
~ Then it was time for Betty's speech. 
There was a good crowd, about 190 
-women and 10 men. “It’s an overflow,” 
said Judy as we arrived. She was going 
- to introduce Betty, so they went up 
front, while I took a seat in the back. 
Betty covered what couples can do to 
cope with two-career marriages in the 
1980s. One inevitable result, she said, 
was the birth of the commuter mar- 
-Yiage. I consoled myself that we were on 
the cutting edge of a trend, even in our 
80s. 
Afterward there were punch and 
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aa for e T anid J Jay y 
were the two stars ofthe show, the ones 


that people surrounded. I got a drink 
and looked around for someone to talk 
with. Almost by a tribal instinct, I 


started talking with the only other man 


at the reception. He was a dour asso- 
ciate professor who criticized the 
speech, the acoustics, even the cookies. 
He wanted to know why I came to the 
lecture. After I told him that my wife 
was the provost, he suddenly became 
very interested in me, especially in tell- 
ing me what needed to be done about the 
university's problems—higher faculty 
salaries, bigger offices, a lighter teach- 
ing load, better parking, things like 
that. He hinted I should pass these in- 
sights on to my wife. 

Once he wandered off, I found myself 
alone. I had the feeling that people were 
looking through me or over my shoul- 
der. Finally, two nice older ladies came 
over to say hello to me. I had become an 
expert at small talk by then, and we had 
a pleasant conversation. I found out that 
they were co-owners of a pet boarding- 
house. (Neither was named Muriel.) 
They knew who my wife was and com- 
mented on how “pretty” she was. Then 
came the familiar question: “When will 





yi you abe moving to Mian 














thrown in. “These la ladie: 
ent and quickly changed t 

‘Does. your wife own ar 
women asked. The other adc i a 
must travel a lot. Doesnt she need a 
place to keep her pet?” T couldn’t help- 
wondering if that was the only reason 
they were talking with me. I said, “No, ; 
I’m sorry. She doesn’t have a pet.” But 
to cushion the blow, I added that if she 
did get one, I would tell her about their- 
boardinghouse. Then I introduced them > 
to Judy and Betty. They were so 
pleased that afterward they thanked me 
for the introduction. 

So went the weekend in Miami. Oth- 
ers have been more or less like that one. 
Now I know how many wives feel at 
their husbands’ business dinners or 
medical conventions. . 

It’s a little hard on my male ego being 
just a husband. Maybe that’s why I 
haven’t moved to Miami. All in all, it’s 
better to be the big wheel than the big 
wheel’s spouse. 
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Age-Related Patterns of Violent Death, 
Cook County, Illinois, 1977 Through 1982- 


E Katherine K. Christoffel, MD, MPH; Nora K. Anzinger, RN; David A. Merrill 


=. | @ To clarify age-related patterns of vio- 
_ Jent death in childhood, a study was un- 
_- dertaken of medical examiner records 
-= eoncerning 437 deaths of Cook County, 
Minois residents, aged younger than 15 
years, who died from 1977 through 1982, 
and whose deaths were ruled as homi- 
cides or of an undetermined manner. 
Males outnumbered females after the age 
of 1 year. Black children were overrepre- 
sented. Perpetrators were usually parents 
for victims aged younger than 5 years and 
others for victims aged 5 years or older. 
Different circumstances of death charac- 
terized victims who were younger (mainly 
beatings) and older (mainly gunshots). In- 
cidence was associated with urban resi- 
dence and poverty, and it was highest 
__ among the youngest and oldest children. 

Striking differences were found in death 
rates for age subgroups within standard 
age groupings (eg, 19.77/100 000 for 1 and 
2 years and 6.35/100 000 for 3 and 4 years). 
. Different geographic areas had the high- 
est rates for younger and older victims. 
We conclude: (1) Separate strategies are 
needed to protect the two groups at high- 
est risk for homicide: black children aged 
younger than 3 years and older than 11 
years in poor urban areas. (2) Standard 
homicide reporting practices should in- 
clude narrow age groupings. (3) Age-relat- 
ed patterns of child homicide must be con- 
sidered in the planning of prevention 
trials. (4) Research is needed to clarify 
why children of different ages are at differ- 
ing risks in different communities. 

(AJDC. 1989;143:1403-1409) 


Accepted for publication May 22, 1989. 
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iolence, including assault and child 

abuse and neglect, has become one 
of the leading causes of death in child- 
hood and adolescence.” Preventive ap- 
proaches will grow from the under- 
standing of the epidemiologic features 
of homicides. Published reports have 
provided information on varying num- 
bers of victims, in various time periods, 
age ranges, and settings.*” Cook Coun- 
ty, Illinois, has an incidence of violent 
child death that is sufficiently high so 
that several recent years have provided 
an adequate number of deaths to de- 
scribe clearly contemporary patterns. 
The county includes urban, suburban, 
and rural areas, and it has had its Office 
of the Medical Examiner, (Chicago, HI) 
staffed by forensic pathologists since 
1977. A 6-year retrospective study of 
violent child deaths was undertaken in 
Cook County to clarify which features 
from other locales and eras should guide 
prevention efforts in the 1990s and 
beyond. 


MATERIALS AND METHODS 


Deaths handled by medical examiners and 
coroners are assigned one of five “manners of 
death”: homicide, suicide, accident, natural, 
or undetermined. Cases that are ruled of an 
undetermined manner include those in which 
information is lacking to prove intentional 
injury or neglect, but in which there is evi- 
dence that precludes assigning the death a 
natural or accidental manner. The records of 
the Office of the Cook County Medical Exam- 
iner were reviewed to identify deaths of resi- 
dent children, aged younger than 15 years, 
that were recorded from 1977 through 1982 
with assigned manners of homicide or unde- 
termined. Both manner of death categories 
were included to avoid an underestimation of 
the true incidence of violent death. 

Twenty-six eligible records (5%) were not 
obtainable. Twelve cases were excluded 
from the analysis because of out-of-county 
residence. Twenty-five undetermined cases 
were excluded because available information 
indicated that they were almost certainly not 
violent deaths: 3 were medical/surgical mis- 
haps, 4 were probable or suspected suicides, 





5 were deaths that were most likely related 
to an underlying disease or condition, 2 were- 
eases of sudden infant death syndrome, 4. 
were probable cases of sudden infant death 
syndrome, 3 were cases of probable aspira- 
tion, 1 was most likely to have been an wnin-. 
tentional injury, and 3 were fetal deaths be- 
fore 6 months’ gestation. This left 437 cases 

for analysis. o 

Uniform data were abstracted by one of 
the investigators (N.K.A.). Information was 
abstracted on demography, anatomy, and. 
death circumstances; the information that- 
related to death circumstances was based on 
available reports by police, medical examin- 
er, and/or protective service investigators. 

If a birth date was missing in the record; 
the best estimate of the year of age was. 
entered based on the age listed on the death: 
certificate. Latin and Oriental decedents - 
were identified whenever possible, but fa-- 
miliarity with the records suggests that some 
of these may, at times, have been recorded as. 
white. Data quality was assessed on a sample 
of study cases. For each case, 10 data items. 
were reviewed. The overall transcription at- 
curacy was 98%, 

A census tract was assigned to each case 
based on the decedent’s recorded address. 
As fewer than 3% of all records reviewed 
concerned noncounty residents, victims. 
without recorded addresses (or with ad- 
dresses not assignable to a census tract) were. 
included in the analyses that did not require. . 
census data. 

Data were analyzed (by D.A.M.) using the’ 
SAS computer program: frequency, x’ test, 
means, Scheffé test (to reduce the likelihood 
of a spurious identification of intergroup dif- 
ferences when a large number of compari- 


sons was made), correlation, analysis of vari- - 


ance (general linear model for unbalanced” 
data), and multiple linear regression.” Find- 


ings were considered to be significant for- 


P<.05. Incidence rates were calculated as: 


mean annual rates per 100 000 population in- 


the 1980 census. For mapping and some ana- 


lyses, area rates were calculated for commu- 


nity areas (standard groupings of census 


tracts) as the overall rate in incidence census 
tracts. This approach was used to avoid arti 
factually high rates due to a high incidence in . 
‘some individual tracts if only separate tracts — 
_were used for the analysis, and artifactually © 
Jow rates if the population in nonincidence - 
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aa tracts v were a to alent i area rates. For 
-the analysis of social/demographic correlates 
of age-specific rates, multiple linear regres- 
-Sion analysis was used, with incidence rates 
= for victims aged younger than 1 year and 
< aged 10 through 14 years dependent, and 
-independent variables entered in a stepwise 
_ fashion (P<. 15 for entry into and retention in 
_ the model). The census tract descriptor vari- 
ables that were entered into the analyses 
“were as follows: infant/toddler (age <3 
_ years) population; teen (ages 10 through 19 
~_-years) population; child (ages 0 through 19 
years) population; percentage of female- 
-headed households; crowding (percentage in 
units with >1.01 persons per room); family 
“median income; percentage of population 

nonwhite; homicide rate for 10- to 14-year- 
zold children for the less than 1-year-old mod- 
< el; and homicide rate for the children aged 
. younger than 1 year for the 10- to 14-year-old 
model. 






Definitions 


ables in this report use terms that re- 
-quire definition. Violent deaths included 
both cases ruled as a homicide and those 
ruled as of an undetermined manner. As de- 
scribed above, the data excluded the unde- 
termined deaths that were most likely to be 
due to causes other than assault, child abuse, 
~ or child neglect. 

Based on the records reviewed, cases were 
“assigned to one of nine injury circum- 
stances: (1) blunt injury included trauma to 

the head and other body parts due to beat- 
ings, (2) gunshot, (8) arson (resulting in 
smoke inhalation), (4) fall, (5) burn, (6) ne- 
= glect, (7) malnutrition, (8) strangulation and 
“stabbing (excluding dismemberment), or (9) 
other. Head trauma was not separated from 
other types of beatings as originally in- 
< tended, because most cases involved injuries 
both to the head and other body parts. Stran- 
- gulations and stabbings were grouped to- 
gether because of common situations: psy- 
~ chotie perpetrators, intruders, and desolate 
locales. 


Perpetrators and Situations 


-= Perpetrators were categorized as mother 
nly, any father (father or stepfather only; 
her and father or stepfather), other (ac- 
uaintance, including mother’s boyfriend; 
tranger; unspecified), or unknown. 
atal injury situations, the detailed se- 
nee of events leading to death, were re- 
onstructed when feasible from available 
uation, These were grouped into clini- 
i ngful -categories for. tabulation 
nd discussion. These categories often were 
ot comparable (eg, argument and deserted 
ue variably available information. 
ther details on the methods that we 



































ne 143, December 1989 





No. of Cases © 
~J 
Cm) 


ed can be obtained from the report on this 
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Fig 1.— Violent deaths of children in Cook County, Illinois, from 1977 through 1982. Study cases 
by age, gender, and race. Age in years indicates youngest age in category (eg, 0 is <12 months, 


1 is 12 through 23 months, etc). 


study to the US Department of Health and 
Human Services, Washington, DC.” 


RESULTS 
Overview of Cases 


The study included 437 cases: 230 ho- 
micides, 206 of undetermined manner 
and 1 unclassified. The annual number 
of cases ranged from 59 (1977) to 88 
(1980). There were more victims aged 
younger than 5 years than victims aged 
5 years or older in winter January, No- 
vember, and December, 38% vs 16.5%) 
and more victims aged 5 years or older 
than victims aged younger than 5 years 
in summer (June, July, and August, 
36.5% vs 16%, P<.01). 

Sixty-one percent of victims were 
male, with males substantially outnum- 
bering females after the age of 1 year. 
Approximately one third of victims 
were younger than 1 year, and almost. 
half were younger than 2 years. The age 


distribution was U shaped. Black chil- 
dren were overrepresented: 70% of 


cases vs 34% of children younger than 15 
years in Cook County in 1980 (D. 


Blunt injury 147 (34) 

Gunshot 72 (16.5) 
46 (10.5) 
17 (4) 
29 (7) 


Arson 

Hit-and-run 
Strangulation/stabbing 
Fall 8 (2) 


8 (2) - 

6 (1) 
93 (22) 
11 (2.5) 
437 (100) 


Burn 
Neglect/mainutrition 
Other/unknown 
None recorded 
Total 





McGrier, US Census ee Chicago, j 


Th, Office, oral communication, ‘March 





12, 1987). Black childr jy en 1 predominated 

at most ages (Fig 1). E 
The recorded: injury. cireumstanees | 

are shown in Table 1. fe 


Table 2 shows the relationship: be- g 
tween victims and perpeti tar Par- 
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% of Victims in Age Group 


paeen mhiannan Nanni aaaea 


Only 


Victim Age, y Mother 





Any 


Father Other Unknown 


_ *Father (8%), stepfather (2%), and/or mother and stepfather (10%). 
tAcquainted (21% of all), stranger (8% of all), and/or unspecified (5%). 


Male and Female, 
Black and White 


_pasmasvanseweensentemenenensremenntnemmtertrernirtrtnnhintritn, 


County Chicago 





County 
Male and Female 


County 
Black and White 


Black White Male Female 


*Violent deaths include homicide and undetermined deaths. Mean annual rates per 100000 population 
(<1 year, live births), 1980 census 


ents were the predominant perpetra- 
tors among victims under age 5 years, in 
contrast to a predominance of others for 
children 5 years of age or older 
(P<.001). Among the third of cases with 
parent perpetrators, fathers were in- 
volved in more than half. 


Homicide vs Undetermined Cases 


Several analyses were done to com- 
pare cases of homicide and unde- 
termined manner. Perpetrator distri- 
butions differed (P<.001 for eight 
perpetrator categories). Sex distribu- 
tions by age were not significantly dif- 
ferent. When mean ages were com- 
pared for homicide and undetermined 
cases within each circumstance catego- 
ry, these differed only for blunt injury 
(mean + SD: homicide, 2.8+3.7 years 
vs undetermined manner, 1.2+1.8 
years; P<.01). In an analysis of vari- 
ance with age dependent, injury cir- 
cumstance contributed to the model 
(P = .001), but manner did not (P = .82), 
and there was no significant interaction 
between manner and injury circum- 
stance (P= .87). As these analyses did 
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not seriously challenge the clinically 
motivated inclusion of both manners in 
the study, for the remainder of the re- 
port, “violent death” is used to include 
both homicide and undetermined cases. 


Age and injury Circumstances 


The relationship between age and in- 
jury circumstance was demonstrated in 
the analysis described above. In addi- 
tion, the victim mean age varied sub- 
stantially for the different injury cir- 
cumstances. In a pairwise comparison 
of mean ages for the nine injury circum- 
stances using Scheffé’s test, circum- 
stance pairs that did not differ in mean 
age were considered to be clustered. 
This analysis revealed a “younger” clus- 
ter of circumstances, ie, blunt injury, 
arson, fall, burn, and neglect/malnutri- 
tion, and an “older” one, ie, gunshot, 
hit-and-run, and strangulation/stab- 
bing. Gunshot deaths accounted for 49% 
of homicides among 10- through 14- 
year-old victims (age 10 years: 0%; age 
11 years: 50%; age 12 years: 44%; age 13 
years: 55%; and age 14 years: 56%). 


rates showed a U-shaped distributio 


rates for another age range, with the- 
greatest discrepancies between the. 
youngest and the oldest age gt 












Epidemiology: Geographic 
and Demographic Distribution 
of Homicide Cases l 


Mean annual age-, race-, and sex- 
cific rates per 100 000 population foi 
micide, undetermined manner, and a 
violent deaths were calculated for Coo 
County as a whole and for the city o 
Chicago (Table 3). Rates for the unde 
termined deaths exceeded those for th 
deaths that were ruled as homicides 
through age 4 years. The violent deat. 


with respect to age. 

There were large differences in deat 2 
rates for age subgroups within the stan- _ 
dard vital statistics age groupings. For _ 
example, Chicago violent death rates” 
were 19.77 for the ages of 1 and 2 years, - 
6.35 for the ages of 3 and 4 years, 1.62 
for the ages of 10 and 11 years, and 9.18 — 
for the ages 12 through 14 years. 

Male violent death rates exceeded fe- 
male rates in most subgroups, and did so. 
uniformly for victims aged older than 4- 
years. Violent death rates for Chicago. 
were double or more than double those- 
for the county as a whole. Rates for 
blacks exceeded those for whites, both 
in Chicago and in the county as a whole. 
The ratio of black to white homicide 
rates ranged from a low of 1.0 (for 10- 
and 11-year-old boys in Chicago) to.a 
high of 10.4 (for 3- and 4-year-old girlsin — 
Chicago), with values between 2 and 5.5 
for most subgroups. 

All the violent deaths were confined » 
to 259 census tracts; 22% of the 1282 
census tracts with population in Cook 
County in 1980. Thus, the great major- 
ity of tracts had no violent deaths in the- 
study age ranges. Tract-specific rate 
ranges varied by age: 0 through 2780 for. 
age less than 1 year, 0 through 930 for — 
the ages of 1 and 2 years, 0 through 480 
for the ages of 3 and 4 years, 0 through 
280 for the ages of 5 through 9 years, and 
0 through 240 for the ages 10 through 14 . 
years. The rate range in each age group _ 
was divided into two categories, high . 
and very high, at the median rate for all - 
incidence tracts. Mapping indicated 
that the areas with very high incidence © 
rates for one age range were not always _ 
the same as those with comparably high ` 






(Figs 2 and 3: maps for <1 year. an | fe 
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firm ed that the correlation between 
ey younger than 1-year-old rates and 
e 10- through 14-year-old rates was 
ak (r=. 12, P=.053). 
Comparison of tracts with and with- 
t homicides showed that 53% of the 
259 incidence tracts had 25% or more of 
their populations living below the pov- 
erty line, compared with 25% of the 893 
nonincidence tracts. Multiple linear re- 
gression analyses produced extremely 
weak models relating social/demogra- 
phic factors and homicide rates. For 
tract level analysis of infant homicide 
-Yates, only 11% of the variance in rates 
was explained (with child population, 
poverty, and teen homicide rates con- 
tributing to the model); for the 10- 
through 14-year-old rates, only 5% of 
the variance was explained (with infant 
rates, teen population, and crowding 
contributing). For the community area 
analyses, the models were even weak- 
er. Thus, although an association be- 
tween the homicide incidence and pov- 
erty was found, no strong demographic 
correlates of homicide rates in incidence 
tracts were identified. 
























-Clinical Observations: Details 
of Fatal injury Situations 


Available information on the most 
frequent victim groups was used to gain 
a picture of the situations in which child 

homicides occur. 

Child care at the time of death was 
_known to have been provided by per- 
-sons other than parents in 26 cases. The 
ages of these victims ranged from 21 
days to 12 years (mean age, 32 months). 
_ When the gender of the caretaker was 
recorded, it was usually male (74%: 
17/23). In almost half of the cases in 
which the perpetrator was identified as 
baby-sitter (48%: 10/23) and in the 
jority of cases where the perpetrator 
as known to be a male baby-sitter 
9%: -10/17),. the mother's boyfriend 
involved. Almost one third of iden- 
ed baby-sitter perpetrators (30%: 
23) 3 were aged younger than 12 years, 
-including several boys (3 of 7). Relatives 
_ of unspecified ages, most of them male, 
-constituted one fourth of identified 
‘Baby-sitter Se o (22%: 5/28). 
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t atistical analysis . 
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Fig 2.—Violent death distribution by community area: victims aged younger than 1 year. 


Incidents that provoked the assault of 
young children were known in 12 in- 
stances: soiling/wetting (n= 4), crying 
(n=3), eating/not eating (n=2), “days 
and nights reversed” (n = 1), other (par- 
ents fought in one incident, and “punish- 
ment” another). When crying and other 
incidents were involved, the mean age 
was 16 months; when soiling/wetting 
and eating/not eating were involved, 
the mean age was 41 months. 

The situations in which the gunshot 
deaths oceurred are shown in Table 4. 
Eight (57%) of 14 of the “playing with/or 
showing a gun” deaths were ruled as of 


undetermined manner. The mean age . 


varied substantially by situation. 


The situations in which the 29 stab- 


bing/strangulation deaths occurred are 


shown in Table 5. For the majority (69% 
[17]), the situation was unknown, in- 
cluding 3 cases in which the bodies were 
found in dumpsters or garbage cans. 
When information was available, the 
situations were characterized by argu- 
ments with known persons (3 situa- 
tions, including 1 concerning $5), de- 
serted sites (2 situations involved an 
abandoned building, and 1 involved rail- 
road tracks), intruders (a: ) and cults 
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Fig 3.— Violent death distribution by community area: victims aged 10 through 14 years. 


_ the oldest (age range, 12 through 14.8 
- years) for rapes, deserted sites, and ar- 
_ guments with known persons. 


COMMENT 
Methodologic Considerations 





~The current report is based on one of 
the largest and most detailed child ho- 
 tmicide data sets thus far studied, de- 
rived from death certificates, autopsy 
reports, and medical examiner records. 
_ This is one of several types of data that 
have been used to obtain information 
concerning child homicides. Each type 
of data has advantages and disadvan- 
tages.” Protective services data are 
generally detailed, but exclude deaths 
_ in which the perpetrators are noncare- 
takers. These data exclude most older 
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child victims and younger children who 
die due to an assault by a stranger. Fed- 
eral Bureau of Investigation and related 
data include only cases that involve po- 
lice, le, a variable subset of all suspi- 
cious child deaths. Vital data depend on 
the accuracy of the death certificates, 
which, in turn, depends on the quality of 
forensic investigation. Many jurisdic- 
tions have inconsistent access to trained 
forensic pathologists, whose child death 
investigations have set current stan- 
dards.” 

The inclusion of undetermined cases 


in this study resulted in violent death 


rates that were virtually dowble the offi- 


cial rates in the younger age groups. It _ 


is likely that these higher rates are more 
nearly correct than the official rates. 





mal gee Ae an d bla okt 288 yi č ti El 
of homicide with urban residence an ; 


as perpetrators.*™" These commonal- 
ities, along with the type of ‘data us 
-and the fact that the caleu c{ 
County homicide manni 
-are comparable with 198 
suggest that the more detaile 
of the present study probably have go 


Friend/acquaintance 
Playing with or showing 


gun 
Gang related 
With parent suicide/ 
homicide 
Bystanding during 
gunfire 


Associated with other 
crime 


Other 
Unknown 
All 


The higher rates indicate that violent i 


death, particularly in early childhood, is 
a problem of even greater scope than 
previous studies (of homicide only) have 
indicated.’** Some violent deaths, par- 
ticularly in infancy, are not reported as. 
homicides.” Some of these are, usually 
appropriately, recorded as deaths ofun- 
determined manner. Overestimation of 
homicide incidence due to data that in- 
clude undetermined cases can be mini- 
mized by exclusion of cases that are un- 
likely to be violent based on available: 
information, as in this study. : 


Study Findings 


The present study extends our under- 
standing of child homicide. Its results 
confirm findings of studies that have 
been done in other areas and locales, 
and supply needed details concerning 


age-specific incidence patterns. Find- 
ings that confirm the results of other 
studies include the existence of “you 















ger” and “older” patterns of fatal inju- 
ry, ARBIA overrepresentation of 


(particularly after infancy), associatio: 


5,7 ,43,14-16, 78, 19 


poverty, and the role of males. 
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Unknown — 
Rape involved 
Found in dumpster 


Parent also dead 
Deserted sitet 


| Rape involved§ 
| Argument with known personi 
Intruder 
Other 
 Culta# 
Total 








_. *Includes newborn male; mean age of other two children, 9.6 years. 


~. Tincludes two siblings. 


i: $Found near railroad tracks (n = 1) and abandoned buildings (n = 2). 


-34 §Blood alcohol level elevated. 
One argument concerned $5. 


a *Smothered to quiet (5-year-old child with urinary infection); disturbed stepmother stabbed multiple family 


members. 


#Three others (included in circumstances other/unknown) dismembered in cult situations; mean age, 


21 years. 


generalizability. 

Several of the details concern the role 
of rapid developmental changes during 
‘early childhood and adolescence in vio- 
lent death incidence patterns. These re- 
inforce the notion that violent death pat- 
terns in childhood are tightly tied to 
victim vulnerabilities related to biopsy- 
chosocial development,’” for which age 
is taken as a proxy. Seasonal patterns of 
violent death vary with victim age: win- 
ter is more dangerous for young chil- 
dren (who get beaten) and summer for 
older children (who get shot). Analyses 
“using narrow age groupings revealed 
threefold to fivefold differences in inci- 
-dence rates in subgroups within stan- 
dard age groupings. These indicate that 
‘standard reporting practices with nar- 
row age ranges must be added to cur- 
-rent agendas for improved comparabil- 
: iy of data sets. ™” 
Age-specific patterns were found not 
: only across but also within injury cir- 
cumstances. For example, gunshot 
„deaths rose abruptly at the age of 11 
Š years, consistent with earlier ana- 
lyses.* The youngest gunshot victims 
-died in association with parental death, 
-and the oldest gunshot victims died in 
association with peer interactions or 
“crimes. 

The study provides not only informa- 
tion but also questions concerning the 
risks that children face in their commu- 
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nities. Children of different ages were 
found to be most endangered in differ- 
ent areas. Census variables did not ex- 
plain the variation in age-specific death 
rates across incidence tracts, although 
such variables account for much of the 
geographic variation in child abuse inci- 
dence.” Several factors probably con- 
tribute to this discrepancy. First, child 
abuse is more prevalent than child homi- 
cide; thus, it involves a much wider 
range of rates, ie, a more favorable sta- 
tistical situation for finding a relation- 
ship to independent variables. Second, 
the multivariate analyses in this report 
are confined to incidence tracts; inclu- 
sion of non-incidence tracts would pre- 
sumably confirm that homicide is close- 
ly tied to poverty, as in the bivariate 
analysis presented. Third, the choice of 
independent variables may affect re- 
sults. Finally, there are systematic dis- 
tortions in abuse statistics that exag- 
gerate the relationship between abuse 
and poverty.” Future research will 
need to address these issues to clarify 
“the eommunity factor” in child homi- 
cide risk. 


implications for Prevention 


The consistency between the results 
of this large, contemporary, and de- 
tailed study and previous work sug- 
gests that the time has come to move 
beyond descriptive studies to preven- 





tion trials. Observed age-related: pat- S 
terns of violent death suggest specific 
prevention approaches: 

The deaths of very. young children 
were, overwhelmingly, related to ne- - 
glect or maltreatment by parents and 
other supervisors. Often, death result- _ 
ed from violent attempts to deal with 
difficult but common behaviors of in- 
fants and toddlers. In such trying cir- 
cumstances, the boys, girls, men, and 
women who provide child care require 
more or less automatic behavioral rep- 
ertoires for dealing with their charges: 
it is difficult to think of options when 
one is violently angry. Means are there- 
fore needed to provide future child care- 
givers with this kind of automatic be- 
havioral repertoire. Perhaps doll and 
role playing, beginning in kindergarten, 
would protect future children when 
the kindergartners themselves become 
child caregivers, often sooner rather 
than later. Evidence that males are con- 
tributing increasingly to serious child 
maltreatment” emphasizes the need for 
boys, as well as girls, to learn to care for 
infants and toddlers. | 

The deaths of both male and female 
preadolescents and adolescents often 
occurred in situations in which the 
youngsters apparently failed to appreci- 
ate their danger and/or were unable to 
escape from it. This indicates a need for 
self-protection skills for boys, as well as 
girls, although our society generally of- 
fers such skills mainly to girls. Means 
must be found to teach such skills, prob- 
ably beginning very early in life. 

Although educational interventions 
with potential victims and perpetrators 
seem to be necessary, it is probably haz- 
ardous to rely entirely on such ap- 
proaches.” Another prevention goal 
must be for communities to complement 
the child care provided by families, as 
families complement the education, 
transportation, and recreation that 
communities offer. The community role 
should include efforts to ensure young 
people safe passage through society. 
Gun control, with its promise of reduced. 
contact by children with the second 
most common means of child homicide, — 
is a possible starting point, 


CONCLUSIONS 


The study findings lead to the follow- 
ing conclusions: 
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1. Separate strategies are needed to 
protect the two groups at highest risk 


for violent death: black children aged 


= younger than 3 years and aged older 
<- than 11 years in poor urban areas. 

2, Standard homicide- and child abu- 
_. ge-reporting practices should include 


oh narrow age groupings in childhood and 


~ adolescence. 

_ 8. Age-related patterns of violent 
death must. be considered in the plan- 
_ ning of prevention trials. Enough is 
=- known. to embark on this difficult 
enterprise. 

_ 4. Research is needed to clarify why 
children of different ages are at differ- 
ing risks in different communities. 
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Firearm injury is the second leading 
se of death among teenagers. In this 
dy we examined firearm acquisition 
and ownership in a biracial cohort of 664 
teenagers (313 male and 351 female). 
-< Ownership was prevalent among male ad- 
_olescents (48%) and rare among female 
adolescents (4%). Among these suburban 
and rural teenagers, the ownership rate 
was highest for white male adolescents 
(56%). Handgun ownership was more fre- 
-quent among male school dropouts (22%) 
than enrollees (7%). The first firearm was 
typically acquired by late childhood or 
early adolescence (median age, 12.5 
years). An aduit male family member (eg, 
father, grandfather, uncle) was the prima- 
-ry source. The prevalence, developmental 
- timing, and sociodemographic correlates 
_of firearm acquisition should be useful for 
informing preventive clinical practice and 
interventions. 
:- (AJDC. 1989;143:1410-1413) 





irearm-related injuries are the sec- 
ond leading cause of death among 15- 
to 19-year-olds in the United States.’ 
Firearms are involved in the majority of 
suicides and homicides among 15- to 19- 
year-olds and the mortality rate for un- 
‘Intentional or “accidental” firearm 
deaths is highest for this age group.’ 
‘Morbidity data for firearm-related inju- 
ries are less available. Estimates of non- 
-fatal firearm injuries are that for every 
firearm fatality there are at least five 
nonfatal injuries.’ 
=. An association between firearm avail- 
: Ability and firearm-related deaths has 
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been suggested by ecological studies. ** 
In the United States, rates of firearm 
fatalities increase as rates of firearm 
ownership increase‘ and parallel the 
number of new firearms available for 
sale.’ Studies of individuals have looked 
primarily at firearm availability among 
population subgroups, particularly gun- 
shot victims in whom most deaths oc- 
curred in the residence where the fire- 
arm was kept.” 

Few studies have looked at firearm 
availability among adolescents despite 
the dramatic increase in the rates of 
firearm-related deaths in the 15- to 19- 
year-old age group.’ In Baltimore, Md, 
a survey of high school students found 
that almost half the male adolescents 
carried a handgun and 37% said their 
parents kept a handgun at home." In 
another study, the availability of fire- 
arms within the home was higher for 
adolescents who committed suicide than 
for adolescents who attempted suicide 
and failed.” 

Only modest information is available 
about the conditions surrounding fire- 
arm injury among teenagers, including 
the key issues of firearm availability and 
firearm ownership. We report on the 
behavioral and demographic character- 
istics of teenagers who own firearms, 
how and why they came to own them, 
and the firearm-related injuries they 
have experienced. 


METHODS 
Cohort 


This study was done in the context of a 
longitudinal research program that tracked a 
representative sample annually from child- 
hood to early adulthood. The cohort was as- 
sembled in 1981 to study social development; 
its members have been interviewed annual- 
ly. All fourth and seventh grade publie school 
enrollees in two biracial school districts in a 
southeastern state were eligible; 70% of the 
children and their parents agreed to partici- 
pate in the original study. Nonparticipants 
were similar to participants in age, sex, race, 


districts is classified by the US census as 
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rural and the other een 1, Aurienilare, | 
small businesses, and textile and furniture . 
manufacturing provided the predominant . 
economic base in these districts. | 

Our sample of 664 teenagers represented 
more than 95% of the original 1981 cohort. Of 
the 32 teenagers (4.5%) not included, 5 had 
died and 8 did not give permission to partici- 
pate; the interview tape for 1 teenager was 
inaudible, and for the remaining 18 teen- 
agers, the interviewers felt that the condi- 
tions were inappropriate for sensitive ques- 
tioning (eg, court house, history of avoiding 
interviewers, recent return from drug reha- 
bilitation programs). The 27 living subjects 
not included were similar in age and socioeco- 
nomic status (SES) to other cohort members. 
However, among these 27 subjects, there 
were more male adolescents (59% vs 47%), 
whites (85% vs 75%), and school dropouts 
(67% vs 11%) than in the study sample. 


interviews 


The 664 teenagers were interviewed be- 
tween February 15, 1987, when the initial set 
of firearm ownership questions was added to 
the interview, and July 30, 1988. Firearm 
acquisition data were obtained from a sub- 
group of our sample, those teenagers inter- 
viewed after November 1, 1987 (ie, when 
these additional questions were included in 
the interview) who owned firearms (n= 116; 
107 male and 9 female). 

Thirty- to 60-minute, audiotaped, semi- 
structured, confidential interviews were 
conducted by two experienced interviewers. 
The interview location was usually a private . 
office when the teenager was in school or ina — 
private location at the teenagers job site or- 
home when he or she had dropped out of 
school. 


Variables and Analysis 


The associations among firearm ownership 
and age, sex, race, recreational hunting, 
school enrollment, and SES were examined. 
Firearm ownership and acquisition. status 
were determined using teenager self r 
ports. Age, sex, and race were ned 
school records. Hunting was ed on the | 
teenagers’ reports. ‘School records ; 
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s and teen- E 
_ ager reports determined school enrollment — 
and school performance. One of the school status and SES, Firearm mortality. data- 


were obtained from medical examiner re- 


Characteristics 


W (n=243) 


Age 
<16y (n= 88) 
=16y (n=224) 
School enrolimentt 
“Dropout (n= 41) 
Enrolled (n= 250) 


Past hunter (n= 190) 


Never hunted (n= 85) 


Ownership of rifle or shotgun 
Yes (n= 139) 


No (n= 174) 
Mean. socioeconomic status score? 
*P< O01, x°. 


No. {%) of 
Handguns 


No. (%) of 
Firearms 


14 (20) 
135 (56)* 


3 (4) 
25 (10) 


10 (11) 
18 (8) 


42 (48) 
107 (48) 


22 (54) 
115 (46) 


9 (22) 
17 (7)F 


135 (71) 
10 (12)* 


25 (13) 
3 (4) 


22 (16) 
6 (3)* 
30.4 





tTwenty-two subjects were excluded because of age younger than 16 years. 


$P<.01, x’. 
§ Thirty-eight subjects are missing. 
IP<.05, x. 


{Not significant, owners vs nonowners, using unpaired Student's t test. 


Firearm ownership* 
Sex 


Race 


Hunting 
Past 


Current 


Relationship 
More Likely 
H... 


Relative Risk 
(95% Confidence 
interval} 


Male 
White 


11.7 (5.5-24.8) 
2.4 (1.1-3.9) 


Ever hunted 
Currently hunts 


4.7 (2.0-10.5) 
4.4 (2.0-9.0) 





| *Logistic regression model— age, school enrollment status, and socioeconomic status are not significant. 


ports. Firearm morbidity data were ob- 
-tained from unsolicited teenager reports. 

The SES was measured using the Duncan 
_ Socioeconomic Index.” This multidimension- 
al seale was applied to the reported occupa- 
tion of each adult living in the teenager's 
household. The highest SES score within 
each household was coded. 

A firearm was defined as any gun from 
which a bullet or gunshot was discharged by 
gunpowder. Rifles, shotguns, and handguns 
Ge, a firearm held and fired typically with one 
hand) are subsumed by this definition. Pel- 
let, BB, and air guns were excluded from the 
analysis. The number and type of all firearms 
were coded. Firearm ownership was defined 
as those firearms identified by the teen- 
agers as belonging to them. Ownership of 
firearms was analyzed dichotomously, 
whether the teenager owned at least one 


firearm or owned no firearms. Handgun own- 
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ership was measured similarly. In addition, 
the following five self-reported variables 
measured how the firearm was acquired: the 
age at acquisition, the type of firearm ac- 
quired, the occasion of acquisition, the per- 
son who acquired the firearm, and the in- 
tended purpose for acquiring the firearm. 
All 664 interviews were transcribed ver- 
batim and coded by two research associates. 
Exclusive ownership of firearms was re- 
quired; teenagers with firearms that were 
shared (ie, co-ownership) were not. consid- 
ered firearm owners (n= 1). A firearm was 
not considered a handgun unless it was ex- 
plicitly described as a “pistol” or “revolver” 
or had a specific and complete handgun name 
(eg, “357 magnum”). Intercoder reliability 
for firearm ownership was .92, using a k 
statistic. Test-retest reliability for firearm 
ownership for the 15 teenagers who were 


asked the study questions during their 1987 


oe ae po for p the incidence of 
ership of at least one firearm was perform 


controlling for hunting experience, t e 
racial difference in firearm ownershi 


-ence, and race were associated 
ownership of at least one firean 
explained 46% of the variance obse: 
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for calculating the a -Ha 
ae Student's t tests, and 








using logistic regression. “ 


RESULTS 
Sample Characteristics 







The sample consisted of 313 male ade 
lescents (47%) and 351 female. adoles- 
cents (53%). The mean age (+ SD) was 
17.4+ 1.7 years (range, 14 to 20 years of 
age). Seventy-five percent of the ado- 
lescents were white and 25% were 
black; 22% of the population in the coun-. 
ties of the two school districts was 
black. Eleven percent (69/619) of the 
teenagers 16 years of age or older had 
dropped out of school. The mean SES 
score for our sample was 31.3, slightly 
lower than the national average of 
34., 5, 19 Pe 


Firearm Ownership 


In our sample, 162 teenagers owned 
351 firearms. The rate of firearm owner- 
ship was 12 times higher among male 
than female adolescents (149 [48%] of 
313 vs 13 [4%] of 351) (°=172.9, 
P<.001). ) 

Table 1 summarizes firearm owner- 
ship. Among male adolescents, whites 
had a higher rate of firearm ownership 
than blacks (56% vs 20%). School enroll- 
ment status, SES, and age, within the 
age ranges of this sample, were not as- 
sociated with firearm ownership (Table 
1). : 

Male adolescents who hunted owned 
firearms more often than male adoles- 
cents who had never hunted. Prior 
hunting experience was associated with 
gender (more male adolescents than fe- 
male adolescents), race (more whites 
than blacks), and firearm owners 
(more owners than nonowners). Wt 















remained (y’= 5.1, P<.05). a 
In a logistic regression model for fire 
arm ownership, sex, hunting e 
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~f 
ez 


Male Adolescents, % 
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<8 8 9 101112131415 1617 >17 


a Age, y 
Cumulative incidence of firearm ownership 
-among male adolescents 


-(Table 2). In this model, school enroll- 
‘ment status, SES, and age were not 
associated with ownership. 


Handgun Ownership 


The rate of ownership of handguns 
was nine times higher among male than 
female adolescents (28 [9%] of 313 vs 5 
[1%] of 351) (x¥*=19.8, P<.001). Male 
adolescents who dropped out of school 
were more than three times as likely to 
own a handgun as those in school (Table 
1). Male adolescents who had hunted 
owned a handgun more often than male 
adolescents who had never hunted. 
Handgun ownership among male ado- 
lescents was associated with owning 
other types of firearms; of the 28 male 
adolescents who owned handguns, 22 
(79%) also owned a rifle or shotgun. 

Similar to the racial differences found 
among firearm owners, handgun own- 
ership (n=28) was 2!/2 times greater 
among whites than blacks, although sta- 
tistical significance was not achieved. 
As was the case with ownership of fire- 
arms, SES and age were not associated 
with ownership of handguns among 
male adolescents. 

_. In a logistic regression model of the 
-incidence of handgun ownership among 
male adolescents, only school enroll- 
“ment status was associated with the 
ownership of at least one handgun. The 
-relative risk for school dropouts owning 
a handgun was 3.5 times the risk for 
enrollees (range, 1.3 to 8.3; 95% confi- 
-dence interval [CI)). 

a Ownership Among 

Female Adolescents 





< Firearm ownership was rare among 
‘female adolescents (4%). Five owned a 
handgun and 8 owned either a rifle or 
shotgun. Among the 13 female firearm 
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owners, handgun ownership and rifle/ 
shotgun ownership were mutually ex- 
clusive (ie, no one who owned a handgun 
owned a rifle or shotgun and vice versa) 
(Fisher’s Exact Test, P<.001). Race, 
SES, and school enrollment status were 
not associated with firearm ownership 
among female adolescents. Among all 
female adolescents, 23% had hunted at 
least once. As with male adolescents, 
hunting experience was associated with 
owning a firearm among female adoles- 
cents (Fisher’s Exact Test, P<.001). 


Firearm Acquisition 


Information describing the acquisi- 
tion of firearms was obtained from 107 
male adolescents who owned 149 fire- 
arms. Among male adolescents, fire- 
arms were acquired as a gift by 74%. 
Firearms were directly purchased by 
16% of the male adolescents and inherit- 
ed by 8%. Fathers were the source of 
38% of the firearms, and other male rel- 
atives (eg, grandfather, brother, uncle) 
were the source of 22% of the firearms. 
When teenagers did not purchase the 
firearm themselves, the source, when 
specified, was almost always another 
man (96%). The reported purpose for 
acquiring the firearm was predominant- 
ly recreation (91%), rather than protec- 
tion (4%) or adding to a gun collection 
(2%). The first firearm was usually a 
shotgun (49%) or a rifle (44%) rather 
than a handgun (7%). 

Among male owners, the mean and 
median age of acquiring their first fire- 
arm was 12.5 years (range, 12.0 to 13.0 
years of age, 95% CI); 22% of these teen- 
agers were 10 years of age at the time 
they first acquired a firearm (Figure). 
There were no differences found be- 
tween the age of acquiring the first fire- 
arm and the sex, race, hunting experi- 
ence, SES, or school enrollment status 
of the owner (Figure). 


Firearm Injury 


During the course of this longitudinal 
study, 100% of the original group of 696 
teenagers were tracked for a 6-year- 
period. There were 6 deaths, 3 related 
to motor vehicle injuries, 1 a suicide 
from a narcotic overdose, and 2 related 
to firearms. One subject died after 
being interviewed. Five male adoles- 
cents were involved in serious firearm- 
related injuries, 4 as victims (3 white, 1 


black) and 1 as the perpetrator (white). 
There were 3 fatal and 2 nonfatal fire- 
arm-related injuries. Except for the 1 
self-inflicted injury, all of these shoot- 
ings involved male relatives. There 
were no firearm injuries among the fe- 
male adolescents. 


COMMENT 


Firearm ownership is surprisingly 
common among particular subgroups of 
teenagers in this cohort. The majority of 
the white male adolescents owned fire- 
arms, and ownership first occurred dur- 
ing early adolescence. A striking differ- 
ence in ownership rates appears in 
comparisons between white male ado- 
lescents (56%) and other sex-race cate- 
gories (20% for black male adolescents, 
4% for white female adolescents, and 2% 
for black female adolescents). The dif- 
ferential participation rates among 
male and female adolescents in firearm 
recreational activities (eg, hunting) 
does not wholly explain the gender dif- 
ferences in ownership. The racial differ- 
ence in firearm ownership in our cohort 
may be, in part, due to fewer older men 
living in the homes of black teenagers” 
or fewer older black men owning fire- 
arms themselves, and, therefore, being 
less apt to give firearms to other family 
members. The racial difference in fire- 
arm ownership is not due to SES. A 
statistically significant racial difference 
in handgun ownership was not found. 
This may, however, reflect the relative- 
ly small number of handgun owners in 
our sample. 

Most firearm owners in this cohort 
acquired their guns as gifts, usually by 
early adolescence, and virtually always 
from an older male family member. This 
pattern may reflect a value system 
within these teenagers families that en- 
courages firearm ownership among 
male members. The circumstances that 
surround firearm ownership (ie, the 
timing of the initial acquisition in early 
adolescence, older men giving to youn- 
ger male adolescents, and involvement 
in hunting, a strongly gender-typed ac- 
tivity) suggest that at least for some 
male adolescents, ownership plays a 
normative role during their transition 
from childhood to maturity. In support 
of this interpretation, firearms are por- 
trayed as sources of responsibility in the 
written media, appealing to young boys 
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tions. 





(Boy's Life. September 1988;78). 

__. Potential limits to the generalizabi- 
lity of these findings deserve comment. 
>o This sample of teenagers lived in pre- 
-dominantly rural and suburban loca- 
: Studies of firearm ownership 
-among teenagers in urban settings may 


.. show rates different from this study, 


particularly among black teenagers, the 


ey ‘majority of whom reside in urban ar- 


= eas." In addition, the possible influence 


of regional differences needs to be kept 


> These firearm ownership rates rely 
on self-reported data. In our study the 
interviewer-teenager relationship de- 


veloped within a 6-year period to the 


point where a strong rapport and trust 
_ had been created. Teenagers in this 
- study seemed to perceive their respons- 
es to these queries as important and 
confidential. Even so, our firearm and 
handgun ownership rates are probably 
an underestimation due to our stringent 
definitions and coding rules. The 27 
teenagers. not included were from the 


¿i subgroup most likely to own firearms 


(predominantly male, white, and school 
dropouts). 

The. vast majority of all firearm 
deaths occur among household mem- 
bers, relatives, and friends’; most of 
the unintentional firearm deaths are 
within the home.” The health threat 
from firearms is due, in part, to their 
lethality. Firearm ownership implies 
access to firearms and a self-determined 
amount and type of use, although for 
some teenagers this may depend, in 
part, on parental supervision, rules, or 
customs regarding firearms and safety 
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precautions. The relationship between 
firearm injury and the availability, ac- 
cessibility, and use of firearms needs to 
be investigated further in multiple set- 
tings. During the course of this longitu- 
dinal study we documented serious fire- 
arm injuries in proportions roughly 
equivalent to the overall rates of fire- 
arm ownership found among male vs 
female adolescents and whites vs 
blacks. Undoubtedly, there are addi- 
tional nonfatal firearm injuries that we 
were unable to identify. 

The sheer prevalence of firearm own- 
ership among teenagers demands 
broader recognition. Moreover, the 
multiple functions served by such own- 
ership in adolescence need to be better 
understood. In the light of the present 
information on ownership prevalence 
and injury, families would seem likely to 
benefit from better information on the 
health hazards and product safety of 
firearms. 

The role of physicians in the preven- 
tion of firearm injury, through influenc- 
ing firearm availability among their pa- 
tients, is twofold, as educators and 
advocates. Taking a medical history can 
provide access to information regarding 
the availability of firearms among pa- 
tients. Educating patients on the haz- 
ards of firearms in the home can be in- 
corporated into the health maintenance 
component of office visits. Repetition, 
reinforcement, and the inclusion of fam- 
ily members in this educational process 
is important. 

Our findings suggest that certain 
guidelines are needed for the clinical 
implementation of steps toward the pre- 
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bers seems important. If these individ- 
uals are not accessible to the clinician, 
‘identifying and including other key fam- 
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vention of firearm injurie 
majority of these firearms a 
men are the primary firearm giver 
users within the family, the inclu 
and cooperation of male family me 





ily members who could, in turn, influ- 
ence these male adolescents could be 
substituted. Including these key influ- 
ential family members in the patient 
educational process seems particularly- 
important when dealing with the follow-. 
ing: (1) boys in preadolescence or early 
adolescence, (2) depressed or potential- 
ly suicidal patients, and (8) patients and 
their families during stressful times: = 

As patient advocates, physicians can 
individually and collectively support thë - 
development and implementation of ef- 
fective injury prevention programs in 
the community through workshops, 
community forums, or public service an- 
nouncements. Collective action by local 
and national health professional organi- 
zations, as well as local consumer 
groups, is essential to deal effectively 
with this health problem. The American 
Medical Association and the American 
Academy of Pediatrics are two organi- 
zations that have supported legislation 
aimed at controlling firearm availability 
andi injury. 16,17 
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‘Prophylaxis of Recurrent Acute Otitis Media 
and Middle-Ear Effusion 





Nicola Principi, MD; Paola Marchisio, MD; Emilia Massironi, MD; 


; Rosa Maria Grasso, MD; Gianfranco Filiberti, MD 


-e We compared the efficacy of amoxi- 
cillin with that of the combination drug 
sulfamethoxazole and trimethoprim in re- 
ducing recurrences of acute otitis media 
(AOM) in a single-blind, randomized, pia- 
cebo-controlled trial involving 96 chil- 
dren. Each of the children had had three or 
more episodes of AOM in the preceding 6 
months, and 97% (93/96) of them still had 
_ unilateral or bilateral effusion at the begin- 
ning of the study. During the 6-month 
‘Study period, 9 (27%) of 33 of the children 
in the amoxicillin group developed 9 epi- 
-sodes of AOM, 9 (27%) of 33 of the children 
in the sulfamethoxazole and trimethoprim 
group experienced 11 episodes of AOM, 
‘and 19 (63%) of 30 of the children in the 
“placebo group developed 25 episodes. 
Young age and day-care attendance char- 
acterized children for whom prophylaxis 
was more efficacious. Overall persistence 
of middie-ear effusion was shorter in treat- 
ed children only as a consequence of the 
reduced number of new episodes of AOM. 
(AJDC. 1989;143:1414-1418) 


cute otitis media (AOM) is one of the 
most common pediatric diseases, 
characterized by a tendency to recur, 
-especially during the first few years of 
‘life. Recurrences may be clinically im- 
portant, both because of the morbidity 
-ofeach acute illness and because of pos- 
‘sible long-term sequelae, such as delay 
dn language development and learning 
Aisabilities.” i 
© Antimicrobial prophylaxis is one of 
‘the medical options recommended for 
e management of this disease. ™” Sev- 
al studies have demonstrated the effi- 
cy of various antimicrobial agents, 
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: ich as the beta-lactam antibiotics spen: 


icillin V, ampicillin, amoxicillin) and sul- 
fonamides.*™ However, data are lack- 
ing on the comparative efficacy of 
different prophylactic regimens, both in 
preventing acute episodes and in modi- 
fying the outcome of persistent middle- 
ear effusion. 

Our study compares the efficacy of 
prolonged administration of low-dosage 
amoxicillin with that of the combination 
drug sulfamethoxazole and trimetho- 
prim in a group of otitis-prone children. 


PATIENTS AND METHODS 


The study was conducted between Octo- 
ber 1986 and September 1988. Children be- 
tween the ages of 9 months and 5 years who 
were attending the outpatient clinic of Pedi- 
atric Department IV of the University of 
Milan (Italy) were enrolled in the study. 
Each child had had three or more otoscopical- 
ly and tympanometrically documented epi- 
sodes of AOM ir the preceding 6 months. The 
last episode occurred between 15 days and 2 
months before enrollment. At admission into 
the study, patients were free of clinical and 
otoscopic findings of AOM. Excluded from 
the study were patients who had cleft palate, 
Down syndrome, immunodeficiency, or a his- 
tory of allergic reactions to any of the drugs 
tested. Also excluded were patients who had 
undergone surgical placement of tympanos- 
tomy tubes. Written informed consent was 
obtained from both parents. 

At entry into the study, each patient was 
assigned randomly to one of three study 
groups: (1) children receiving amoxicillin, 20 
mg/kg per day; (2) children receiving the 
combination of sulfamethoxazole and tri- 
methoprim, 12 mg/kg per day; and (3) chil- 
dren receiving placebo. Drugs were adminis- 
tered once daily at bedtime in syrup form; the 
placebo was similar in appearance to one of 
the active drugs. All of the patients were 
treated for 6 months. 

Patients were examined at entry into the 
study and subsequently at intervals of 4 to 6 
weeks. They also were examined whenever 
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they developed symptoms of upper respira- 
tory tract illness or symptoms suggesting 
AOM. At each visit, an interval history was 
obtained, and a complete physical examina- 
tion and a tympanometric testing were per- 
formed. Pneumatic otoscopy was carried out 
in each case by the same examiner (P.M.), 
using a standard otoscope (Welch Allyn mod- 
el 20200). Tympanograms were obtained 
with an electroacoustic impedance bridge 
(Amplifon, model Amplaid 709). The diagno- 
sis of AOM was based on the presence of any 
combination of fever, otalgia, and irritability 
and on the presence of hyperemia or opacity 
accompanied by fullness, bulging, or immo- 
bility of the tympanic membrane confirmed 
by a flat, type B curve. The diagnostic crite- 
ria for otitis media with effusion (OME) con- 
sisted of the presence of impaired mobility, 
opacification and either bulging or retraction 
of the tympanie membrane, associated witha 
flat tympanogram, and the absence of gener- 
al or local signs and symptoms of acute infec- 
tion. Whenever AOM was diagnosed, pro- 
phylaxis. was discontinued and treatment 
with cefaclor, 50 mg/kg per day in three 
doses for 10 days, was prescribed. Bilateral 
involvement was counted as a single episode. — 
After treatment, ifacute signs had subsided, 
chemoprophylaxis with the original drug was 
resumed. If acute signs persisted, the study 
protocol called for tympanocentesis to be 
performed and another antimicrobial drug to 
be administered, based on the sensitivity of 
the isolated pathogen. Tympanocentesis was 
contemplated only for children with persis- _ 
tent findings of AOM, because of the inva- 
siveness of the procedure and to avoid any 
possible influence on the course of middle-ear 
effusion, If another infectious disease requir- 
ing antibiotic treatment occurred, prophy- 
laxis was stopped and the more appropriate 
treatment instituted. Following” recovery, 
prophylaxis was reinstituted. A child was 
discharged from the study if he or she devel- 
oped two episodes. of AOM within a -month pi 
period. > = 
At entry into the study, a: completion of 

the third month, and at the end of the treat- si 


Otitis Media E N pietal 


Amoxicillin 
(N=33) 


19 (58) 
14 (42) 


16 (48) 
17 (52) 


E cae Int itlog status 
-Bilateral OME 


| Unilateral OME 
No OME 


interval since onset 
of most recent AOM, d 
18-30 


31-60 


Season at entry 
October-March 


April-September 


Day-care attendance 
Yes 18 (54) 


No 15 (46) 
History of atopy 3 (9) 


27 (82) 
5 (15) 
1 (3) 


16 (48) 
17 (52) 


25 (76) 
8 (24) 





i Sulfamethoxazole- 
Trimethoprim 
(N=33) 


16 (48) 
17 (52) 


18 (60) 
12 (40) 


14 (42) 
19 (58) 


13 (43) 
17 (87) 


26 (79) 25 (83) 
6 (18) 5 (17) 
1 (3) 0 


17 (52) 
16 (48) 


13 (43) 
17 (57) 


25 (76) 
8 (24) 


20 (67) 
10 (33) 


21 (64) 
12 (36) 
4 (12) 


16 (53) 
14 (47) 
3 (10) 


*Number of patients is followed by percentage in parentheses. OME represents otitis media with effusion; 


AOM, acute otitis media. 


Amoxicillin 
(N=33) 
No. (%) of patients 
with AOM 


No. of episodes 
of AOM 


Mean No. of episodes 
per patient 

Mean No. of episodes 
per patient-month 


Sulfamethoxazole- 
Trimethoprim 
(N= 33) 


19 (63)* 


25 





*In the comparison of amoxicillin vs placebo and sulfamethoxazole-trimethoprim vs placebo, x? = 6.88; 
P<.01. in the comparison of drug groups combined vs placebo, y? = 9.85; P= .002. 


ment period, a blood sample was taken from 
_each patient for determination of hematolog- 
ic, renal, and hepatic factors to detect drug 
toxicity. Leukopenia was defined as a total 
white blood cell count of 4.0 x 10°/L or less, 
neutropenia as a polymorphonuclear neutro- 
philic leukocyte count of 1.5 x 10°/L or less, 
anemia as a drop in the hemoglobin level of 
20 g/L, and thrombocytopenia as a platelet 
count of less than 150 x 10°/L. 

Compliance with the study regimen was 
encouraged by asking parents to affix a writ- 
‘ten reminder of the protocol to the refrigera- 

tor door. Parents also were asked to bring 
the medication bottles with them at follow-up 
visits, and compliance was evaluated on the 
basis of the amount of medication remaining 
in the bottle. Failure to administer three or 
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more doses was considered poor compliance, 

The occurrence rate of AOM was calculat- 
ed as episodes per patient-month during the 
study period. The finding of OME in the same 
ear on two consecutive examinations was 
considered indicative of the persistence of 
OME in this ear during the intervening peri- 
od. The same criterion was adopted for ears 
without OME. When OME was present on 
one examination and absent on the next, or 
vice versa, effusion was considered to have 
been present during half of the interval, that 
is, 2to 3 weeks (in case of fractions, the value 
in weeks of effusion was rounded to the near- 
est unit). 

All statistical tests were two-sided. Pro- 
portions were compared using the x° test 
with Yates’ correction for fourfold tables, 















unless the sample was too small | 
which case Fishers Exact Test- 
Mean values were compared using th 
dent t test. A stepwise logistic 3 
analysis” -was used to investigate whe 
in addition to the method of treatr 
sex, season at entry, or day-care att 
influenced outcome, and whether there 
interactions between any of these latter 
ject characteristics and the method of 
treatment. oo 





RESULTS 









A total of 100 children entered. t 
study. Thirty-four were assigned tot 
amoxicillin group, 33 to the sulfame 
oxazole and trimethoprim group. d 
to the placebo group. Table 1 shows pi 
tinent characteristics of the childre 
entry into the study. No statistically. 
significant differences in these char: Cc 
teristics were found between the three 
treatment groups. One child in the 
amoxicillin group and 3 in the placebo: 
group did not return for follow-up visits 
and were therefore withdrawn from the- 
study. The remaining 96 were evaluat- 
ed fully. The entire period of prophylax- 
is was completed by all of the children in 
the amoxicillin group (198 of 198 child- 
months). Children in the sulfamethoxa- 
zole and trimethoprim group completed 
196 (99%) of 198 of the child-months, 
prophylaxis having been arbitrarily dis- : 
continued after 5 months in 2 children. 
Children in the placebo group com- 
pleted 175 (97%) of 180 of the child- 
months; 1 child was treated with amoxi- 
cillin after 2 months because two. 
episodes of AOM developed within. 6 
weeks, and this patient was retained in 

the placebo group only for the purpose 
of analysis of data concerning AOM and- 
not for OME. In 1 child, placebo was` 
arbitrarily discontinued after 5 months. 

Table 2 shows data on the occurrence. 

of episodes of AOM in the three treat- 
ment groups. In the amoxicillin group, 9° 
of 33 children developed 11 episodes of 
AOM; in the sulfamethoxazole and tri- 
methoprim group, 9 of 33 experienced 9 
_ episodes; and in the placebo group, 19 of 
the 30 children developed 25 episodes a 
child had 3 episodes, and 4 children had 
2 episodes each). These differences be- 
_ tween the drug groups and the placebo 
group in the proportions of children who 
developed AOM were statistically sig- 
‘nificant (P<.01). In each group the 
was a substantial reduction in the rate of. 
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occurrence of AOM compared with the 


6-month period before treatment, dur- 
Ing which time each child had at least 0.5 
episode per child-month. Thus, the 


mean rate fell from 0.52 to 0.06 in the 


~ amoxicillin group, from 0.57 to 0.05 in 
_ the sulfamethoxazole and trimethoprim 
- group, and from 0.52 to 0.14 in the place- 
bo group. No child underwent tympano- 
_centesis because all the cases of recur- 
: rent AOM resolved on treatment with 
-cefaclor. Seven (64%) of 11 of the epi- 
sodes in the amoxicillin group devel- 

oped during the first 3 months of pro- 

phylaxis, compared with 4 (44%) of 9 in 
the sulfamethoxazole and trimethoprim 
group and 20 (80%) of 25 in the placebo 
group. Two episodes in the sulfameth- 
oxazole and trimethoprim group devel- 

oped in children in whom the drug had 
been discontinued arbitrarily. 

_. Table 3 shows data on the occurrence 
-of AOM in the various epidemiologic 
subgroups. Consistently across sub- 

groups, the rate of occurrence of AOM 

was lower in children receiving either 
amoxicillin or sulfamethoxazole and tri- 
methoprim than in children receiving 


Amoxicillin 
Characteristic 


“6/16 (37. 
3/17 (17.6) 


6/19 (31.6) 

3/14 (21.4) 
‘October-March 
April-September 


7/25 (28.0) 
2/8 (25.0) 


3/21 (14.3) 
6/12 (50.0) 





placebo, but the difference reached sta- 


tistical significance only in certain of the 


subgroups. The stepwise logistie analy- 
sis demonstrated that no statistically 
significant interactions were present 
among any of the subject characteristics 
and the method of treatment. Of the 
subject characteristics other than meth- 
od of treatment, only day-care atten- 
dance influenced outcome; children at- 
tending day care had statistically 
significantly better outcomes than chil- 
dren not attending. 

Table 4 shows data on the season of 
occurrence of AOM in relation to the 
season at entry. Irrespective of the sea- 
son at entry and treatment group, a 
substantial proportion of all episodes of 
AOM (40% overall) occurred between 
April and September. Overall, the 
mean number of episodes per child ap- 
peared independent of the period of 
entry. 

By the end of the 6-month study peri- 
od, the persistence of OME in each 
treatment group had declined: OME 
was present in 51.5% (14/88) of the 
amoxicillin-treated children (39.4% 


Sulfamethoxazole- 
Trimethoprim 
(N =33) 


6/19 (31.6) 9/17 (52.9) 


6/16 (37.5) 
3/17 (17.6) 


10/18 (55.5) 
9/12 (75.0 


12/20 (60.0) 
7/10 (70.0) 


7/25 (28.0) 
2/8 (25.0) 


11/16 (68.8)t 
8/14 (57.1) 


3/18 (16.7) 
6/15 (40.0) 





*The number of children with acute otitis media was compared with the number of children characterized 
by each factor. The number in parentheses is the percentage. 

tin the comparison of sulfamethoxazole-trimethoprim with placebo, P = .01. 

tin the comparison of amoxicillin vs placebo and sulfamethoxazole-trimethoprim vs placebo, P<.02. 


Season of Occurrence 


October-March 
erence ainaeellattttattAtidtnttntnttntepient etre er eenean, 


Sulfamethoxazole- 
Trimethoprim 


No. of 
Season at Entry Cases 


October-March 
April-September 


Amoxicillin Placebo Amoxicillin 
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Sulfamethoxazole- 
Trimethoprim 





[13/33] bilateral, 12.1% [4/33] unilater- 
al); 48.4% (15/31) of the sulfamethoxa- 
zole and trimethoprim group (35.5% 
[11/31] bilateral, 12.9% [4/31] unilater- 
al); and 58.6% (17/29) in the placebo 
group (44.8% [13/29] bilateral, 13.8% 
[4/29] unilateral). The differences are 
not statistically significant. Data on the 
duration of effusion are shown in Table 
5. The total duration of effusion, evalu- 
ated as total number of patient-weeks 
with OME, as well as number of patient- 
weeks with bilateral OME, was statisti- 
cally significantly shorter in children 
treated both with amoxicillin and with 
sulfamethoxazole and trimethoprim 
compared with those treated with pla- 
cebo. However, when children with re- 
current AOM are not considered but 
only children who did not develop AOM 
are taken into account, the difference in 
total duration of OME among the three 
groups is no longer significant. 

There was no laboratory or clinical 
evidence of toxic side effects due to 
treatment with amoxicillin or sulfa- 
methoxazole and trimethoprim; in par- 
ticular, we did not find any patient with 
hematologic abnormalities. The compli- 
ance was good in 97% (82/338) of children 
treated with amoxicillin, in 94% (81/33) 
of those receiving sulfamethoxazole and 
trimethoprim, and in 97% (29/30) of chil- 
dren who received placebo. 


COMMENT 


In recent years, several studies have 
been performed to evaluate the efficacy 
of antimicrobial prophylaxis in prevent- 
ing recurrences of AOM in otitis-prone 
children. In most of the studies, antimi- 
crobials were prescribed during cold- 
weather months or concomitantly with 
upper respiratory tract infections.’ 
However, it is well known that in otitis 
prone children, “AOM does oceur, albeit 
with reduced frequency, during the 
summer” as well.” We therefore decid- 
ed to enroll in the study all the children 


April-September 


__ Total No. 
Placebo of Episodes 
33 
12 
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Placebo 
(N=29) 


Amoxicillin 
(N=33) 


Sulfamethoxazole-Trimethoprim 
(N= 33) 


67.8t 20.5¢ 43.8¢ 64.2¢ 12.4 63.0 75.2 


Unilateral Bilateral 


17.5t 
(150/858) 


Bilateral 


50.3t 
(432/858) (582/858) (174/850) 


Unilateral Bilateral Tota! Unilateral 


All patients | 
(546/850) (91/749) (472/749) (563/749) 


Patients who 18.6t 58.9t 775 16.6 57.4ł 740} 11.2 69.8 81.0 
developed AOM (47/253) (149/253) (196/253) (39/235) (135/235) (174/235) (53/473) (330/473) (383/473) 


Fatients who 17.0 46.8 63.8 21.9 38.5 60.5 — 13.8 51.4 65.2 
did not (103/605) (283/605) (386/605) (135/615) (237/615) (372/615) (38/276) (142/276) (180/276) 
develop AQM 


*The number represents the percentage of total patient-weeks with otitis media with effusion (OME) (in parentheses, the number of patient-weeks with OMERE =. 
total patient-weeks). AOM indicates acute otitis media. 
tin the comparison of amoxicillin vs placebo, P<.05. 


(372/850) 





in the comparison of sulfamethoxazole-trimethoprim vs placebo, P<.05. 


with three documented episodes of 
AOM during the preceding 6 months, 
independent of the season in which they 
came to our observation. 

Previous studies used mostly sulfon- 
amides and, in only a few patients, 
aminopenicillins as prophylactic drugs. 
On the other hand, it has been demon- 
strated that in most patients recur- 
rences of AOM are caused by the same 
‘bacterial agents commonly found in 
middle-ear fluid during the first episode 
of AOM.* Therefore, we deemed it 
reasonable to select for prophylaxis 
amoxicillin and sulfamethoxazole and 
trimethoprim, which are usually consid- 
ered among the drugs of choice for 
treatment of AOM.”” 

Our data indicate that amoxicillin and 
sulfamethoxazole and trimethoprim ad- 
ministered at bedtime in low dosage for 
6 months are equally effective, and su- 
perior to placebo, in reducing the occur- 
rence of AOM in otitis-prone children. 
While prophylaxis is certainly more ef- 
-fective than placebo, the relatively 
- small number of children enrolled in the 
study does not allow us to draw firm 
conclusions concerning the apparent 
equivalence of the two prophylactic reg- 
imens. Our study has the power to de- 
tect a 45% difference between the two 
drugs: lower differences might be de- 
tected only studying hundreds of pa- 
tients. However, if we divide our popu- 
lation into two age subgroups, efficacy 
is statistically significant only for sulfa- 
methoxazole and trimethoprim treat- 
ment in children up to 2 years of age, 
even if amoxicillin in both subgroups 
and sulfamethoxazole and trimethoprim 
in older children reduces from two to 
three times the incidence of recurrences 
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if compared with placebo. Our data 
agree strongly with those published by 
Perrin et al” and Varsano et al,” empha- 
sizing the importance of chemoprophy- 
laxis in younger children, and suggest 
the hypothesis that chemoprophylaxis 
could be more efficacious in children 
characterized by one or more of the 
known risk factors for recurrent AOM. 
In this way we could also explain the 
finding that chemoprophylaxis is more 
effective in children attending a day- 
care center compared with those cared 
for at home. Younger age and day-care 
attendance have, in fact, been demon- 
strated to be among the most important 
risk factors for recurrent AOM.** Con- 
versely, season at entry into the study 
did not seem to play a significant role in 
the efficacy of prophylaxis; this seems to 
sustain the possibility that AOM can 
recur throughout the year and that, af- 
ter identification of the otitis-prone 
child, prophylaxis should be started at 
once. Finally, it is difficult to interpret 
the fact that prophylaxis is more effica- 
cious in girls. 

Concerning the effect of antimicrobial 
prophylaxis on the persistence of OME, 
our data suggest that prophylaxis may 
reduce the cumulative duration of effu- 
sion by decreasing the number of new 
episodes of AOM, but it does not other- 
wise affect the natural course of OME. 
In this respect our data amplify those 
published by Liston et al,“ who report- 
ed that sulfonamide prophylaxis im- 
proved the tympanogram pattern in 
children with recurrent AOM, and by 
Schwartz et al,” who reported reduced 
occurrence of both AOM and OME. 
Those studies, however, did not differ- 
entiate children who continued to have 
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recurrent AOM during the study period 
from those who remained free of AOM. - 
Because effusion often persists for- 
many weeks after an episode of AOM, 
especially in younger children,’ it 
seems reasonable to anticipate that chil- 
dren treated with antimicrobial prophy-. 
laxis, having fewer recurrences of AOM 
than placebo-treated children, would 
also have shorter cumulative duration: 
of OME. When we evaluated only chil- 
dren without recurrences of AOM, we 
found that the overall durations of effu- 
sion did not differ significantly between 
the three treatment groups. ) 
On the basis of the data presented in 
this article, it seems reasonable to rec- 
ommend the administration. of chemo- 
prophylaxis to otitis-prone children, es- 
pecially if they are younger than 2 years: 
of age and attend a day-care center. On 
grounds of safety, amoxicillin can be- 
considered the first-choice drug, partic- 
ularly in areas like Italy, where the: 
problem of §-lactamase—producing 
strains of Haemophilus influenzae and 
Moraxella (Branhametla) catarrhalis 
is still limited. The combination drug 
sulfamethoxazole and trimethoprim can 
be used in children with known allergy 
to B-lactam antimicrobials or in areas in 
which the incidence of amoxicillin or 


pathogens resistant to sulfonamides is- 


increasing rapidly. Both drugs ap- 
peared to be well tolerated and safe. In 
particular, we did not experience any of- 
the most troublesome adverse effects — 
reported both with amoxicillin and with 
sulfamethoxazole and trimethoprim. 

The safety of sulfamethoxazole and tri- 
methoprim given at low dosage has been © 
reported in several studies on the pro- 
phylactic treatment of recurrent uri- 
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“nary tract infections." Because new 
-episodes of AOM- continued to occur, 


-especially in the placebo group, be- 
tween April and September, we sug- 
- gest that the duration of the chemopro- 
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phylaxis he a minimam of 6 ‘mont o 
irrespective of the season of the year ino i 
which it is instituted. Once-daily admin- 
istration at bedtime was well accepted : 





and afforded good compliance and may 
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= Predictors of Trough Serum Gentamicin 
Concentrations in Neonates 


. “PamS. Keyes, RNC, CCRN; Carolyn K. Johnson, MD; Timothy D. Rawlins, MA 


s Neonates admitted to an intensive 
-care nursery frequently receive gentami- 
gin sulfate therapy. This study was under- 


-= taken to determine predictors of an ele- 


vated (=2 mg/L) trough serum 
concentration of gentamicin sulfate (un- 
desirable because of potential toxic ef- 
fects). A total of 140 infants with birth 
weight of 496 to 4545 g and gestational 
age of 23 to 42 weeks who received genta- 
micin in the first days of life were studied 
prospectively. The trough serum concen- 
tration of gentamicin was not significantly 
affected by concurrent use of dopamine 
hydrochloride, indomethacin, furose- 
mide, or umbilical artery catheters. Of 11 
-infants weighing between 1000 and 1500 g 
on an 18-hour dosing interval, 55% had 
trough serum gentamicin concentration 
of 2 mg/L or more. Use of the recommend- 
ed 24-hour dosing interval for infants 
weighing less than 1000 g and an 18-hour 
schedule for preterm infants weighing 
more than 1000 g resulted in a significant 
number of elevated trough serum genta- 
micin concentrations in the latter. A dos- 
ing interval of 24 hours for infants less 
than 1500 g and 18 hours in infants be- 
‘tween 1500 and 3250 g is suggested. 
(AJDC. 1989;143:1419-1423) 


entamicin sulfate, an aminoglyco- 
side, is used frequently in neonates 
to treat suspected or proved infections 


-caused by gram-negative organisms.’ 


The use of aminoglycosides also im- 
proves the antibacterial activity of peni- 
cillins against group B streptococci, Lis- 
teria organisms, staphylococci, and 
other bacterial pathogens of newborn 
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infants.” A peak serum concentration of 
4 mg/L has been suggested as a mini- 
mum inhibitory concentration for most 
susceptible gram-negative organisms.” 
Hence, a peak serum concentration of 4 
to 8 mg/L is considered to be in the 
therapeutic range,’ and a concentration 
more than 10 mg/L is considered toxic.” 

It is recommended that the trough 
serum concentration, determined be- 
fore gentamicin administration, be 
maintained at less than 2 mg/L to pre- 
vent toxic effects.’ Information is 
scarce concerning use of the trough con- 
centration to assess toxicity. Assael et 
al’ used 1 mg/L as an indication of possi- 
ble gentamicin accumulation. Matzke et 
al’ set a lower limit of 0.5 mg/L and 
stated that this was an arbitrary value 
to prevent subtherapeutic dosing. Al- 
though disagreement exists about 
whether the peak or trough concentra- 
tion is a better indicator of toxicity, Jol- 
ley et al” stated that the trough serum 
concentration rather than the peak con- 
centration offers a more discrete indica- 
tion of acute toxicity as the trough se- 
rum concentration correlates more 
closely with tissue accumulation. 

In adults, gentamicin has the poten- 
tial of causing ototoxicity and nephro- 
toxicity. This cause of toxicity remains a 
controversial issue in neonates due to 
the limited number of studies available. 
Nephrotoxicity usually starts with 
damage to the proximal renal tubules, 
resulting in acute tubular necrosis char- 
acterized by increased excretion of By 
microglobulin, proteinuria, and urinary 
tubular casts. Later increases in serum 
creatinine and urea nitrogen concentra- 
tions occur.” However, the injury can 
usually be reversed with discontinua- 
tion of the drug. 

Ototoxicity can result in loss of equi- 
librium, loss of hearing, or both. Early 
hearing damage can potentially be re- 
versed if the gentamicin treatment is 
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discontinued; however, recovery of the 
vestibular apparatusislesslikely.’ = 

Because of potential toxic effects, the 
serum gentamicin concentration should : 
be monitored and the dose adjusted to 
maintain a trough concentration of less 
than 2 mg/L and a peak concentration 
between 4 and 8 mg/L.’ Variability in 
serum drug concentration is not unex- 
pected in patients in the neonatal inten- 
sive care unit due to inconsistency in 
drug clearance, associated illnesses, 
complications, and the effects of other 
drug therapies received by these 
infants. 

The recommended dose of gentamicin : 
for full-term infants is 2.5 mg/kg every 
12 hours.’’ Pharmacologic studies of 
Szefler et al’ and Zarowitz et al” have 
shown that a large number of preterm 
infants have a high trough serum con- 
centration unless the dosing interval is 
lengthened. 

The protocol for gentamicin adminis- 
tration in our nursery provides for a 
longer dosing interval for very low- 
birth-weight infants (ie, those weighing 
<1500 g). However, our observation of 
an undesirable number of elevated 
trough concentrations that required a 
further modification of the standard 
protocol schedule prompted us to un- 
dertake this prospective investigation. — 

The objectives of this study were (1) 
to evaluate the current protocol in mini- 
mizing toxic serum drug concentration 


while maintaining an appropriate thera- 
peutic concentration; (2) to determine. 


predictors (eg, gestational age and birth | 
weight) for peak and trough serum gen- > 


tamicin concentrations; and (3) to deter- 
mine the influence of furosemide, dopa- 5 
mine hydrochloride, and indomethacin, - 


which are often used concurrently with 


gentamicin sulfate in the first days of. 
life of the premature infant, on the oc- 
currence of an 
~ concentration. 


elevated trough 
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PATIENTS AND METHODS 
Patients 


The study subjects consisted of all infants 
admitted to the Special Care Nurseries, Hos- 
_ pital Corporation of America Wesley Medical 
Center, Wichita, Kan, who received intrave- 
hously administered gentamicin within the 
first hours of life and had peak and trough 
serum levels determined. Infants with con- 
firmed congenital renal anomalies were ex- 
cluded from the study. Data were collected 
from November 1, 1987, to January 13, 1988, 
The protocol was approved by the Institu- 
tional Review Board at Hospital Corporation 
of America Wesley Medical Center. 


Study Protocol 


The protocol for gentamicin sulfate admin- 
istration during the study period was a dose 
of2.5 mg/kg with a dosing interval of 24 hours 

for infants weighing less than 1000 g. Infants 
weighing between 1000 and 1500 g were pre- 
scribed a dosing interval of 18 or 24 hours; 
infants weighing more than 1500 g were pre- 
scribed an interval of 12 or 18 hours, with the 
attending physician making the decision as to 
which interval was used. Birth weights in the 
three groups ranged from 496 to 1282 g, 948 
to 4545 g, and 1494 to 4355 g for 24-, 18-, and 
12-hour dose intervals, respectively. 

Gentamicin sulfate was administered 
through a peripheral vein. It was mixed in a 
dextrose-water solution (the same concen- 
tration as the infant’s intravenous fluid) and 
infused through extension tubing for a period 
of 1 hour using an infusion pump. 

Trough serum samples were collected 15 
minutes before gentamicin administration, 
and peak serum samples were collected 1 
hour after the infusion was complete. Serum 
samples were collected routinely with the 
fourth dose; however, some were collected 
with the second to fifth dose (mean = 3.8) as 

-ordered by the staff physicians. Samples 
were collected from umbilical artery cathe- 
ters, from radial arterial catheters, or by 
heel stick. 

The serum gentamicin concentration was 
-determined by fluorescence polarization im- 
-munoassay technology and competitive bind- 
„ing immunoassay method. The CV was 5% at 
-2.0 mg/L and 3.8% at 5.06 mg/L. 

. -Information gathered from the patients 

chart consisted of birth date, time, and 

‘weight, and gestational age (using the modi- 

“fied Dubowitz scale); gentamicin dose and 

: dosing interval; date and time of blood sam- 

-ple collection; urine output for the 24-hour 


-period before sample collection and most re- 


‘cent serum creatinine concentration; the 
presence of an umbilical artery catheter; and 
-concurrent treatment with furosemide, do- 
_ pamine, and/or indomethacin. 
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Statistical Analysis 

Data were analyzed by factorial one-way 
analysis of variance (ANOVA) and multiple 
regression. These two methods yield similar 
results, are based on the same general linear 
model, and follow essentially the same as- 
sumptions.” Analysis of variance was used to 
demonstrate mean differences first in trough 
concentrations and second in peak concentra- 
tions between the three treatment intervals 
(a larger sample size would allow a more 
robust test of group differences). Multiple 
regression analysis was performed to predict 
mean trough or peak serum concentration 
(criterion measure) based on combinations of 
birth weight, treatment interval, age in 
hours when measured, dose number, total 
amount of gentamicin given, creatinine level, 
urine output, umbilical artery catheter, and 
administration of furosemide, dopamine, or 
indomethacin (predictor variables). 

Multiple regression analysis followed two 
steps: first, commonality analysis was used 
to determine which independent variables 
were adequate predictors of gentamicin con- 
centration, and second, predictions were 
made based on regression equations ob- 
tained by a forward and backward stepwise 
solution using a strict F test to enter and 
remove variables. This procedure resulted in 
a subset of variables that maximally correlat- 
ed with trough gentamicin concentration, 
maximizing accuracy of prediction and rais- 
ing the subjects to variables ratio beyond the 
10:1 ratio needed. 

Furthermore, we were interested in the 
probability that infants with given charac- 
teristics (eg, birth weight, creatinine level, 
urine output, treatment interval) would have 
a toxic trough gentamicin concentration. 
Several approaches to selecting a subset of 
predictors that maximize the probability of 
this occurrence were possible. Stepwise lo- 
gistic regression can be used with discrete or 
mixed discrete-continuous predictors, al- 
though multiple regression can also be used if 
discrete variables are recoded as vectors. In 
this study, we “dummy-coded”™*” discrete 
variables to create vectors such that, in any 
given vector, membership in a given group or 
category was assigned a variable of 1, while 


nonmembership was assigned 0. Coding for — 


treatment groups required two (xk — 1) vec- 
tors—vector 1, the 18-hour dose interval, 
and vector 2, the 12-hour dose interval. The 
vector 1 and 2 variables for the 12-hour dose 
group were 0 and 1, respectively; for the 18- 
hour dose group, 1 and 0, respectively; and 
for the 24-hour dose group, both were 0. 

The principle problem with stepwise mul- 
tiple regression in predictive models is that 
different orders of entry and removal of pre- 
dictors into the regression equation may pro- 
duce notable differences in the relation of 
each predictor to the criterion measure. 





Variable selection becomes less problematic 
when preceded by commonality analysis, 
which determines the unique variance of 
each predictor (or set of predictors) with the 
criterion measure. Unique variance is the 
variance associated with a predictor when it 
is entered into the equation last; in other 
words, it is the squared, semipartial correla- 
tion between the criterion and predictor vari- 
able of interest after the partialing of all the 
predictors from it. Commonality analysis ex- 
plains the relative predictive power of the 
regressor variables and determines their 
usefulness as predictors, guiding subsequent 
multiple regression analysis. 

The multiple regression equation has 
the following form: Y =at+0,X,+ 
bX +... +b Xp where X,,... X, arethe 
predictors used to provide a least-squares 
estimate of the criterion measure (Y). The 
variable Y is in fact an estimate of the mean 
Y score of all individuals with a given combi- 
nation of X,,X,, ... ,X, scores. ** Since Y 
is a mean, we can calculate the probability 
that an individuals predicted score does not 
fall below some specified cutoff score (Y ) by 
converting Y to a z score: («= Y-Y)/g,.,, 
where g,,, is the SE of estimate of the regres- 
sion equation. In other words, the resulting z 
score expresses the relation of the SE of 
estimate to the cutoff and predicted gentami- 
cin concentration (ie, its probability of falling 
below the cutoff). Calculating probabilities in 
this fashion requires that the variables be 
multivariate normal. 

Calculating the “best guess” estimate 
of trough serum. gentamicin concen- 
tration from the regression. equation 
Y = 1.85 — 0.000486 (grams of birth weight) 
+ 0.779 (18-hour interval) +. 1.669 (12-hour 
interval) is as follows for a 2000-g¢ infant on an 
18-hour treatment schedule: Y = 1.85 — 
0.000486(2000) + 0.779 (coded 1) + 1.669 
(coded 0), thus Y =1.657 (nontoxic 
concentration). 

If we assume that 2.0 mg/L is the cutoff for 
a toxic trough, the resulting 2 score is 
(2.0 ~ 1.657)/0.588 = 0.638. Since a z score of 
0.638 cuts off 0.2611 of the area under the 
gaussian curve with a mean of 2.0, the proba- 
bility of toxicity for this infant is .2611. 


RESULTS 


Demographie characteristics of the 
infants grouped by gentamicin dosing 
interval (12, 18, and 24 hours) are shown 
in Tables 1 and 2. 


Peak Gentamicin Concentration 
All but six (96%) of the infants had a 
peak serum gentamicin concentration — 


between 4 and 8 mg/L. Five of the six 
had a peak serum concentration below 
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Treatment Group 


prenan nanena aaeeea 


Characteristic 
Gestational age, wk 
Birth weight, g 
Postnatal age, ht 
Total drug dose, mgt 
Hourly-urine output, mL/kg 
Creatinine level, pmol/L 


36.3. (30-42) 


4.4 (0-9) 


2685.2 (1444-4365) 
44.3 (16.5-163.8) 
18.2 (1.2-31,5) 


180 (30-800) 


24-h Interval 
(n= 14) 


27.4 (23-29) 

926.8 (496-1188) 

61.8 (48-75) 
5.5 (2.5-9) 
4.5 (1.4-10) 
90 (50-130) 


18-h Interval 


(n= 49) 
33.1 (27-43) 
1899.0 (948-4545) 
61.2 (36.8-255) 
13.4 (3.9-33) 
4.5 (.81-9) 
160 (40-800) 


«Numbers indicate mean values with ranges in parentheses. 


. tAge when trough serum samples were drawn. 


{Dose indicates the total amount of drug received when trough serum samples were drawn. 


4.0 mg/L; these five infants were of 
higher birth weight in the 18-hour dose 
group (mean birth weight of 3148 g 
[range, 1937 to 4545 g], compared with 
mean birth weight of 1899 g [range, 948 
to 4545 g] for the entire group). One 
- infant had a toxic peak serum concentra- 
tion; however, in reviewing the chart, 
the peak was determined too early Gust 
after the infusion was completed). The 
ANOVA indicated no difference in the 
mean peak concentration between the 
treatment groups (P = .0598). Stepwise 
multiple regression indicated that the 
only predictor of peak gentamicin con- 
centration was trough concentration, 
which accounted for 27.5% of the vari- 
ance in peak concentration (r= .524, 
R’ = 275). 


Trough Gentamicin Concentration 
Table 3 shows the prevalence of an 
elevated trough serum gentamicin con- 


centration in the three study groups. 
When the patients were divided by 


dose interval, ANOVA indicated signif- 


icant differences in the mean trough 
concentration between the three groups 
(P<.0001). Post hoc analysis with Fish- 
ers Exact Test of least significant dif- 
ference indicated that the mean trough 
serum concentration for the 12-hour 
dose interval was significantly (FP =.01) 
greater than either the 18- or 24-hour 
mean trough serum concentration. 
Commonality analysis, using trough 
serum gentamicin concentration as the 
‘dependent variable, indicated that only 
three variables (birth weight, 12-hour 
interval, and 18-hour interval) con- 
tained sufficient variance to be used as 
predictors of trough serum concentra- 
tion; together they accounted for 36.5% 
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1494-4355 
948-4545 


496-1282 
Total 


*Percent of total is given in parentheses. 





of the variance (Table 4). Gestational 
age was excluded from the analysis due 
to its correlation of .88 with birth 
weight. 

Subsequent stepwise multiple re- 
gression resulted in a highly significant 
(P<.0001) regression equation (r= .64, 
R’=.41, SE of estimate =.538). The 
raw score formula for predicting genta- 
micin trough is 1.85 — 0.000486 (grams 
of birth weight) + 0.779 (18-hour inter- 
val) + 1.669 (12-hour interval). Proba- 
bility estimates of toxic vs nontoxic 
treatment outcomes from this equation 
are presented in the Figure. 

As indicated by their small unique 
variances (Table 4), variables other 
than birth weight and treatment inter- 
val contributed little to the prediction of 
the trough concentration. There was no 
statistically significant relationship be- 
tween urine output and elevated trough 
serum gentamicin concentration in our 
study infants whose hourly urine output 
varied from 0.71 to 7.29 mL/kg. Fifty- 
one patients had umbilical artery cathe- 
ters placed as “high” catheters posi- 
tioned between T-6 and T-10 (standard 


placement for our nursery). Our data 


showed a small but nonsignificant in- 
crease in trough concentration associ- 


-and 4 infants received a combination of 
-all three drugs. Each drug was evalu- 
‘ated separately; none was found to car 
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Treatment 
Umbilical 
artery 
catheter 
Furosemide 
Dopamine 
indomethacin 





Trough Concentration” 


<2 mg/mL. 
27 (35) 
30 (61) 
13 (93) 
70 


>2 mg/mL 


19 (39) 


1 (?) 
70 








Table 4. — Summary of Cor r 
~ aa of Trough G 
ee _ Concentration* 


% S Uniad 
Variance 


inaenandiect 
Variabie-Predictor 


Birth weight 
Treatment interval 
18-h 
12-h 
Age 
Dose no. 
Total amount of 
gentamicin suifate 
Creatinine level 
Urine output 
Umbilical artery catheter 
Furosemide 
Dopamine 
indomethacin 





*Unique variance refers to the proportion of 


variance in trough gentamicin concentration ac- 


counted for by any single independent variable- 
predictor. 


ated with this umbilical artery catheter 


placement (P>.1). Nineteen infants re= 


ceived indomethacin therapy; 18, dopa- 
mine therapy; and 8, furosemide thera- 


py. Ten infants received a combination 


of indomethacin and dopamine therapy, 





Probability of Serum Gentamicin Trough =2 mg/L. 





2000 


Dosing Interval 


fee A i: 
ae TB h 


a aa 4 fF) 


e + a 
2500 3000 3500 4000 


Birth Weight, g 


Probability of toxic serum gentamicin trough (22 mg/L) based on birth weight and dosing 


interval. 


relate (ie, predict) an elevated trough 
serum gentamicin concentration. 


COMMENT 


Aminoglycosides are bactericidal and 
produce their antimicrobial effects by 
penetrating bacterial cell walls and be- 
coming irreversibly bound to the 30s 
unit of ribosomes in the cytoplasm.* At 
-this site, they inhibit protein synthesis, 
-which leads to a misreading of the ge- 
netic code and to cell death.*** 

Aminoglycosides are all nearly identi- 
cal in their absorption, distribution, and 
excretion. Aminoglycosides are lipo- 
phobic and minimally protein bound; 
therefore, they are distributed mainly 
in extracellular fluid.* They are bound to 
kidney tissue and taken up and concen- 
`- trated in the renal cortex,” where they 
are slowly excreted from tissues (aver- 
age gentamicin half-life is 112 hours 
- from renal parenchyma compared with 
. 2to3 hours from serum”). The extent to 
which the drug accumulates seems to 
` correlate with nephrotoxicity.” It is this 
-potential for causing nephrotoxicity, as | 
well as. ototoxicity, that requires fre- 
-quent monitoring of serum gentamicin 
Saletan 
-. The recommended sampling time for 
ʻi peak serum concentration is 30 to 60 
“minutes after an intravenous infusion 
< and 30 to 90 minutes after intramuscular 
- injection." This allows for ample distri- 
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bution of the drug to the tissues. Hind- 
marsh et al,’ Mulhall et al,’ Szefler et al,’ 
and Zarowitz et al” used the level deter- 
mined 1 hour after gentamicin adminis- 
tration as the peak concentration, and it 
has been the routine sampling time in 
our nursery. 

Gentamicin clearance is decreased in 
renal failure, and the dosing interval 
schedule must be modified to avoid ac- 
cumulation that may lead to toxicity. 
We had anticipated that urine output 
and creatinine level would serve as pre- 
dictors of gentamicin concentration. 
However, their power to do so was low. 
An explanation for this may be that few 
infants were actually oliguric (<1 
mL/kg per hour), and none was severely 
oliguric (<0.5 mL/kg per hour). The in- 
fant’s creatinine level is slightly elevat- 
ed at birth, probably reflecting the 
mother’s plasma concentration,” and 
declines after birth. Thus, an increase in 
the serum creatinine level during the 
first days of life (based on multiple de- 
terminations rather than a single deter- 
mination as studied here) may be more 
predictive of an elevated trough serum 
gentamicin concentration. 

Decreased renal blood flow has been 
considered a side effect of high umbilical 
artery catheter placement and, thus, 


could have an effect on the clearance of 
gentamicin. This placement seemed to- 
have minimal effect on gentamicin © 





erences” in. our group of. in’ ants, J 
however, 

_ Infants receiving N Ga 
apy, especially preterm infants, fre- 
quently receive other drugs that 
potentially influence gentamicin phar- 
macokinetics er the clearance of genta- 
micin through an effect on renal fanc- 
tion. Therefore, we reviewed the use of 
furosemide, dopamine, and indometha- 
cin with gentamicin to determine their 
effects on trough serum gentamicin 
concentration. 

Indomethacin, a prostaglandin syn- 
thetase inhibitor, is commonly used for 
the pharmacologic closure of a patent 
ductus arteriosus in the first days of life. 
Side effects associated with the use of 
indomethacin include hyponatremia, a 
60% decrease in urine flow rate, a 30% 
to 40% decrease in glomerular filtration 
rate, and a variable decrease in electro- 
lyte excretion and renal blood flow.” 
Indomethacin has also been found to 
prolong the half-life of gentamicin 
through its effect on the glomerular fil- 
tration rate.“ 

Dopamine, a naturally occurring cat- 
echolamine, has a positive cardiac ino- 
tropic action and causes selective renal 
vasodilation in humans and animals.” It 
has been used increasingly in recent 
years to treat low cardiac output and 
hypotension in premature infants. Do- 
pamine also has been claimed to blunt 
the renal tubular side effects of indo- 
methacin” and, in low doses (2 to 7 
ug/kg per minute), increases renal 
blood flow. 

Furosemide, a potent. diuretic, pro- 
motes natriuresis and diuresis in pre- 
mature infants. Its usage has been 
claimed to prevent the renal side effects 
of indomethacin.” 

The use of these drugs with gentami- 
cin could change the clearance of the 
antibiotic, either increasing it with the 
use of furosemide and dopamine or de- 
creasing it with the use of indomethacin, 
and thus affect:the measured serum con- 
centration of gentamicin. However, no 
significant effect of these drugs on 
trough serum concentration was noted 
in our infants. The combination of the 


drugs received by some of the infants 


may have masked an effect of any one. 
drug, but there were too few infants — 


_ receiving more than one of the three 


drugs to test for this. 
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Our data confirm the association of 
trough serum concentration with dosing 
interval and birth weight. Similar asso- 
ciations have been found in other stud- 
ies.'“* This relationship appears to be 
independent of the other variables we 
studied. 

We found that 58% of infants who 


-< weighed between 1000 and 1500 g had 


an elevated trough serum concentration 
on an 18-hour dosing schedule. We also 
noted a significant number of infants 
weighing between 2500 and 3250 g (Fig- 
ure) who had an elevated trough serum 
concentration on the 12-hour dosing 
schedule. These results are somewhat 
different from those of Zarowitz et al,” 
who, in a prospective study, noted that 
on the third day of therapy, 21% of the 
infants between 28 and 34 weeks old on 
the 18-hour schedule and 41% of infants 
older than 34 weeks on a 12-hour sched- 
ule had trough serum concentrations 
higher than 2 mg/L. 

To minimize the number of toxic 
trough serum concentrations while 
maintaining therapeutic peak concen- 
trations, our data suggest the following 
modification of the dosing schedule dur- 
ing the first 4 days of life: for infants 
weighing 500 to 1500 g, a 24-hour dose 
interval, and for infants weighing 1500 
to 2500 g, an 18-hour dose interval. 

The most appropriate dose and inter- 
val for infants between 2500 and 3250 g 
is more problematic. We had 25 infants 


1. Hindmarsh KW, Nation RL, Williams GL, 
John E, French JN. Pharmacokinetics of gentami- 
cin in very low birth weight preterm infants. Fur J 
Clin Pharmacol. 1983:24:649-653. 

2. Riff L, Schauf V. Use of aminoglycosides in 
the neonate. Semin Perinatol. 1982;6:155-165. 

3. Dito WR. Therapeutic drug monitoring: 
aminoglycoside antibiotics. Diagn Med. 1980;3:77- 
85. 

4. Mulhall A, De Louvois J, Hurley R. Incidence 
of potentially toxic concentrations of gentamicin in 
the neonate. Arck Dis Child. 1983;58:897-900. 

5. Szefler SJ, Wynn RJ, Clark DF, Buckwald S, 
Shen D, Schenlag JJ. Relationship of gentamicin 
serum concentrations to gestational age in preterm 
 andterm infants. J Pediatr. 1980;97:312-315. 

6 Assael BN, Gianni V, Marini A, Peneff P, 
Seren F. Gentamicin dosage in preterm and term 
neonates. Arch Dis Child. 1977;52:883-886. 

7. Pancorbo S, Goetz D, Kaehler D, Wise G, 
Clouse J, Goldner J. A pharmacokinetics dosing 
_ gervice for aminoglycoside antibiotics. Hosp For- 

- mulary. 1979;910-918. 


AJDC—Vol 143, December 1989 


in this group; 48% (12/25) had a toxic 
trough serum concentration and a ther- 
apeutic peak concentration. All of the 12 
with an elevated trough concentration 
were on 12-hour dosing schedules, sug- 
gesting that this short dosing interval 


may not be optimal, even for these larg- 


er infants. Two of the remaining infants 
had a nontoxic trough concentration; 
however, their peak concentration was 
subtherapeutic. These two infants were 
on an 18-hour schedule; therefore, ex- 
tending the interval may not be the sat- 
isfactory solution in these large infants. 
Wennberg and Goetzman” recommend 
3 mg/kg every 24 hours for infants 
weighing less than 2000 g and younger 
than 1 week. A dose of 3 mg/kg every 18 
hours for newborns with birth weight 
between 2500 and 3250 g may provide a 
higher but nontoxic peak serum concen- 
tration, questionably more effective, 
and allow for a lower and less toxic 
trough concentration. However, we 
have not tested this hypothesis 
clinically. 

Because so many infants receive pro- 
phylactic antibiotic therapy, it is impor- 
tant to minimize toxie effects; however, 
itis just as important not to treat infants 
inadequately if they have a life-threat- 
ening infection. The dose of 2.5 mg/kg 
every 12 hours seems to be satisfactory 
in term infants of greater than 3250-g 
birth weight, but may result in an unac- 
ceptably high number of toxic trough 
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serum concentrations in infan 
ing between 2500 and 3250 g. T 
further studies are needed to dete 
optimal dosing in these infants. We 
implemented the longer (24-hour 


lence of toxic trough or subtherape 
peak concentrations on this protoc 
Infants who weigh less than 1000 g. 
tinue to receive 24-hour dosing as pr 


first days of life; infants who receive 
gentamicin beyond the first week of life. 
many need a change in the dosing inter- 
val because of changing renal function 
during the first weeks of postnatal life. 
Indeed, a shorter dose interval (8 hours) 
has been recommended for term infants. 
older than 7 days, based on this postna- 
tal maturation of renal function, Our 
study did exclude infants who were still 
of very low birth weight at a postnatal 
age of older than 1 week. Further stud- 
ies are needed to determine the chang- 
ing pattern of gentamicin drug clear- 
ance in older preterm infants so that 
appropriate dose and dose-interval rec- 
ommendations can be made. 
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Morbidity and Mortality in Children 
With Pyogenic Liver Abscess 


“Victor M. Pineiro-Carrero, MD, Joel M. Andres, MD 


~ @ Review of our experience from 1975 
oto 1986 and a literature survey disclosed 
109 children with pyogenic liver abscess. 
‘During this time, newer imaging tech- 
“niques, especially ultrasonography and 
computed tomography, facilitated the 
prompt diagnosis of cystic lesions within 
the liver parenchyma. The incidence of 
pyogenic liver abscess at our institution 
(25 per 100 000 pediatric hospital admis- 
sions) was higher than previously report- 
~ ed. Since the majority of abscesses were 
_ located in the right lobe of the liver, pa- 
-tents were most effectively treated with 
percutaneous drainage of the abscess 
“cavity. Staphylococcus aureus was the 
most common bacterial agent responsi- 
bie for pyogenic liver abscess; however, 
anaerobic organisms were noted as a ma- 
jor group of pathogens and represented 
27% of our patients. Furthermore, one pa- 
tient was discovered to have multiple mi- 
-croabscesses of the liver associated with 
cat-scratch disease; pleomorphic gram- 
negative bacilli were not cultured. Among 
the 109 patients, the overall mortality of 
15% was considerably better than that for 
children with PLA before 1975. The im- 
proved survival may be related to more 
prompt diagnosis of pyogenic liver ab- 
scess followed by evacuation of the liver 
-abscess and antibiotic therapy. 
= (AJDC. 1989;143:1424-1427) 


yogenic liver abscess (PLA) is a life- 
threatening disease in children that 
requires prompt diagnosis and therapy. 
‘Two extensive reviews in the pediatric 
literature are autopsy studies, which 
emphasize the high mortality for pa- 
-tients with this disorder." An incidence 
of 3:cases of PLA per 100 000 pediatric 
hospital admissions was reported’ for 
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years before 1977, with a mortality for 
these children of 36%. Recent reports in 
the adult literature describe a reduction 
in morbidity and mortality due to earlier 
diagnosis and improved therapeutic 
drainage procedures.*’ Prompted by 
our experience involving three children 
with PLA during a 1-year period, we 
were interested in determining wheth- 
er a similar reduction in morbidity and 
mortality could be determined for 
children. 


PATIENTS AND METHODS 


Eleven patients under 18 years of age were 
admitted to the University of Florida Shands 
Hospital, Gainesville, between January 1, 
1975, and June 30, 1986, with the diagnosis of 
“liver abscess.” Patients were included in 
this retrospective study if they met one or 
more of the following criteria: (1) percutane- 
ous aspiration of purulent material from one 
or more intrahepatic cystic cavities, (2) dem- 
onstration of intrahepatic cavities by imag- 
ing techniques associated with positive blood 
cultures, and resolution of the symptoms af- 
ter antimicrobial therapy, and (3) discovery 
of one or more liver abscesses at surgery or at 
autopsy. 

Specific information was sought about ini- 
tial symptoms, clinical signs, laboratory data 
including results of bacterial cultures, imag- 
ing techniques, open and closed PLA drain- 
age procedures, antimicrobial therapy, and 
outcome. In addition, the number and loca- 
tion of liver abscesses and the presence of 
underlying diseases were noted. 


RESULTS 


The 11 patients with PLA identified 
since 1975 represented an incidence of 
approximately 25 per 100000 hospital 
admissions (7 of these patients were 
previously described by Laurin and 
Kaude’ and 1 by Rizkallah et al’). There 
were 5 boys and 6 girls. The age at 
diagnosis ranged from 9 months to 17 
years (mean, 7.5 years). 


Clinical Data 


The patients’ symptoms and signs 
were nonspecific (Table 1). Abdominal- 


pain was present in 10 (91%), fever in 9 





(82%), and hepatomegaly in 8 (78%). 
The duration of the presenting symp- 
tom ranged from 1 to 90 days. Five pa- 
tients presented with fever of unknown 
origin. The erythrocyte sedimentation 
rate was elevated (range, 32 to 122 
mm/h; mean, 77 mm/h) in all 8 patients 
tested. Ten patients (91%) were anemic 
(hemoglobin level, 67 to 123 g/L; mean, 
98 g/L) and 8 (73%) had leukocytosis 
(leukocyte count, 8.4 to 31.0 x 10°/L; 
mean, 16.2 x 10°/L). Alanine and aspar- 
tate aminotransferase levels were ele- 
vated in 3 patients (27%) (alanine amino- 
transferase levels, 112, 190, and 234 
U/L); serum albumin level was low in 5 
(45%) of 11 patients (27 to 33 g/L; mean, 
30 g/L). | 

Five patients in our series had chronic 
granulomatous disease or leukemia that 
predisposed them to development of 
PLA. In two (patients 6 and 7), the un- 
derlying medical problems were unre- 
lated to their liver abscess. Of the 11 
patients, 4 had single and 7 had multiple 
abscess cavities. The abscesses were lo- 
calized to the right lobe of the liver in 8 
patients. Staphylococcus aureus was 
the organism most commonly isolated 
(Table 1). Anaerobes were cultured 
from the liver abscesses of 3 patients. 
One patient, with multiple small ab- 
scesses throughout the liver, had a posi- 
tive cat-scratch skin test. His culture of 
liver tissue for bacterial and fungal 
agents was negative. 


Diagnostic Findings 


Ultrasonography, the most common- 
ly employed imaging method, gave posi- 
tive results in all eight patients studied. 
The lesions were hypoechoic in all but 
one patient, who had a mixed echo pat- 
tern. Usually the lesions were poorly 
delineated, although two. patients (pa- 
tients 4 and 10) had a rim of increased 
echogenicity around the abscess. | 

The technetium Te 99m liver-spleen. 


scan was positive in four patients, all 


with areas in the liver of reduced radio- 
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Presenting Location 
Symptoms and No. of a 
Patient/Age, y/Sex and Signs Abscesses Organisms Antibiotics  - 
1/22/M Chronic granulomatous FUO, abdominal pain, R lobe, Staphylococcus aureus Penicillin. G potasshurn: 
disease hepatomegaly multiple (liver) | gentamicin sulfate, 
eo. ae methicillin sodium 
2/14/F None FUO, abdominal pain, R lobe, S$ aureus (liver) Methicillin, 
hepatomegaly multiple a gentamicin 
3/3/M Chronic granulomatous Fever, abdominal pain, R lobe, S aureus (liver) Methicillin, 
disease hepatomegaly muitiple metronidazoie 
4/13/M Diabetes R-sided chest pain, R lobe, Peptostreptococcus (liver) Penicilin 
cough single 
SE Amebic liver abscess Fever, vomiting, R lobe, Escherichia coli (liver, Ampicillin, 
diarrhea, RUQ single peritoneal cavity} gentamicin, 
mass, hepatomegaly metronidazole 
6/17/M Sickle ceil trait Fever, abdominal pain R lobe, Peptostreptococcus (liver) Cefoxitin, penicillin 
single 
TIBIE Recurrent UTI FUO, abdominal pain, Both lobes, Staphylococcus epidermis Nafcillin sodium 
hepatomegaly multiple (liver) 
8/2/F None Epigastric mass, L lobe, S aureus (liver) Nafcillin, cephalexin 
abdominal distention single 
9/3/M Cat scratch disease FUO, abdominal pain, Both lobes, None Ampicillin, 
hepatomegaly multiple gentamicin, cefacior 
TOA 3/F None FUO, hepatomegaly, R lobe, S aureus (liver) Nafcillin 
weight loss multiple 
T1A2/F Perforated appendix, Fever, abdominal pain, R lobe, Bacteroides, Penicillin, gentamicin 
peritonitis vomiting multiple Propionibacterium (liver) 


*FUO indicates fever of unknown origin; RUQ, right upper quadrant; and UTI, urinary tract infection. 


activity. The gallium 67 scan performed 
in two children was normal. More re- 
cently, computed tomography (CT) of 
the liver was done in five children; the 
findings were abnormal in all cases, 
showing areas of reduced density within 
the liver. The CT scan provided the best 
definition of all three imaging modal- 
ities used. The diagnosis was confirmed 
by exploratory laparotomy and percuta- 
neous aspiration of purulent material in 
six and five patients, respectively. 
Treatment 

In most patients, treatment consisted 
of the combination of a drainage proce- 
dure and appropriate broad-spectrum 
antibiotic therapy (Table 1). All pa- 
tients were treated for 4 to 8 weeks with 
different combinations of parenteral 
and oral antibiotics. Six children (pa- 
tients 1, 2, 5, and 7 through 9) had open 
drainage of their liver abscesses during 
laparotomy. The 1 patient (No. 5) with 
both PLA and amebic abscess was the 
only patient (1 of 11) who did not sur- 
vive. Since 1980, four patients (Nos. 4, 
6, 10, and 11) underwent successful per- 
cutaneous abscess drainage; fluoroscop- 
ic guidance was used for two of these 
patients. One (patient 3) did not require 
a drainage procedure. Recently, ultra- 
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sonography and CT seans have been the 
preferred methods of localization before 
the drainage procedure. The catheters 
were left in place for 2 to 3 weeks, until 
purulent material ceased to drain and 
the abscess cavity significantly de- 
creased in size (Figure). Percutaneous 
drainage was effective in the four pa- 
tients in whom it was attempted, and 
they all survived. 


Previously Described Patients 


During the same period of our experi- 
ence, 98 children with PLA were de- 
scribed in the pediatric literature,*” as 
catalogued by the National Library of 
Medicine. Together with our 11 pa- 
tients, 67% were boys and 33% girls. 
Fifty-five percent of the 109 children 
were more than 5 years of age. Leuke- 
mia and chronic granulomatous disease 
were the most common predisposing 
conditions. The lesions were equally di- 


vided between single and multiple liver . 


abscesses; they were localized to the 


right lobe of the liver in 73% of the pa- — “Upper-abdominal computed. “tompgranie 
-scans in patient 11 after contrast enhance- 
ment. Top, Two low-density oval lesions in- 
the right lobe of the liver (black arrows), Bot- 
tom, Scan of the same patient after place- 


ment of percutaneous drainage catheter 


tients. Staphylococcus aureus was the 
most commonly isolated organism. En- 
teric gram-negative bacteria accounted 
for 26 (81%) of 82 isolates, while anaer- 
obes were recovered in 15% of the pa- 
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(open arrow). 
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- tients. Excluding a large autopsy study 
of neonates,’ infant and child mortality 
was 15%. 

Diagnostic imaging techniques in- 
cluded radioisotope scanning, ultrason- 
ography, CT scans, and angiography 
(Table 2). Overall, they were all sensi- 
tive investigations, especially the angi- 
ography, but it was done in only 9 of the 
109 patients. The CT scans failed to 
identify the lesion in only 1 patient with 
multiple microabscesses. Neither ultra- 
sonography nor radioisotope scanning 
proved to be as sensitive as CT scans, 
giving false-negative results in 12 (21%) 
of 58 and 8 (19%) of 43 patients, respec- 
tively. For the radioisotopic scans, gal- 
lium 67 failed to yield a diagnosis in 5 
(38%) of 13 patients, and the technetium 
Te 99m scan was falsely negative in 4 
(9%) of 45. The diagnosis of liver abscess 
was confirmed by laparotomy in 56% of 
patients, by percutaneous aspiration in 
24%, and at autopsy in 20%. 

Laparotomy with open drainage was 
the procedure most commonly per- 
formed (Table 3). It was done in 46 pa- 
tients, with a mortality of 11%. Percuta- 
neous drainage of the liver abscess was 
accomplished in 11 patients, all of whom 
survived. In one patient, the percutane- 
ous procedure was unsuccessful, neces- 
sitating open drainage to evacuate the 
abscess adequately.” Failure to drain 
the purulent material was accompanied 
by a high mortality: 20 (47%) of 43 pa- 
tients died. In 17 of 20 patients who died 
without a drainage procedure, the diag- 


 _ Table 2 2. m Imaging 


No. Positivo, % 
No. Tested Positive 


ees 
k 46/58 
ia Uire onan 35/43 
|. Computed 
4 o tomography 24/25 


: ay Angiography 9/9 


‘Jo> Drainage No. of Deaths/ Mortality, 
|... Procedure No. of Patients 
| ‘Open drainage 5/46 
- Percutaneous 0/11 
drainage 
| None 20/43 
‘| . Total 25/109* 


*Insufficient information on 9 of 109. 
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nosis was made at autopsy. The major- 
ity of the 23 survivors in this latter 
group had multiple microabscesses that 
were treated with antimicrobial agents. 


COMMENT 


Review of our experience from 1975 
to 1986 and a literature survey since 
1977 revealed 109 well-documented 
cases of PLA in patients less than 18 
years of age, compared with 61 children 
described between 1935 and 1977.* This 
higher incidence of PLA in children dur- 
ing the past decade compares more 
closely with rates noted for adults with 
this disease.** For adults and children, 
the incidence may be due, in part, to the 
improved imaging techniques available 
to diagnose PLA in some patients in 
whom it was previously unrecognized. 
Another reason may be the improved 
survival of patients with chronic granu- 
lomatous disease and leukemia who are 
at risk for developing liver abscesses. 
The prolonged lifespan of patients with 
primary and secondary immune defects 
could also account for older children 
with PLA since 1977. Approximately 
50% of the 109 patients were more than 
6 years of age, in contrast to reports 
before 1977, in which 66% of the pa- 
tients were less than 5 years old.” 

In the last decade, newer imaging 
techniques have made for earlier diag- 
nosis of PLA in children, who usually 
have a nonspecific clinical presentation. 
Angiography, an invasive procedure 
that may yield nonspecific findings, is 
almost never necessary to diagnose 
PLA in children. The CT scans of the 
liver provided the best sensitivity and 
specificity of all imaging techniques for 
our patients and those described in re- 
cent studies. Detailed images can be ob- 
tained due to its high resolution.” Ultra- 
sonography and radioisotope scans are, 
overall, not as sensitive. However, 
among our 11 patients, the liver ultra- 
sound scan was positive in all 8 patients 
studied. 

Once a cystic mass is identified in the 
liver, diagnostic considerations other 
than pyogenic abscess include congeni- 
tal cyst, arteriovenous malformation, 
hepatic tumor with central necrosis or 
hemorrhage, and amebic abscess. This 
last diagnosis is the most important dif- 
ferential diagnostic consideration. In 
many parts of the world, amebic abscess 
is a far more frequent diagnosis than 


PLA. In addition 7 5 ethnicity, pinoi 

with amebic abscess are more likely to 

have abdominal pain and a history of 
diarrhea, but the signs and symptoms 

often mimic those of PLA. Abdominal 

CT scan is the best method of detecting 

amebic liver abscess and its extrahepat- 

ic abnormalities, such as pleural effu- 

sion and amebic colonje involvement. 

Most importantly, the presence of an. 
elevated amebic antibody titer in the 

setting of a hepatic abscess is diagnostic 

of amebic abscess. 

In the appropriate clinical setting, 
the diagnosis of PLA must be confirmed 
by aspiration of purulent material from 
the suspected abscess cavity. A percu- 
taneous aspiration with ultrasound or 
CT guidance can be accomplished if the 
size and location of the abscess make it 
feasible.“ Since 75% of the abscesses are 
located in the right lobe of the liver, a 
percutaneous aspiration can be consid- 
ered in the majority of children. 

The choice of antibiotics is deter- 
mined by the results of the culture and 
corresponding sensitivity studies. 
Staphylococcus aureus remains the sin- 
gle most common cause of PLA. Enteric 
gram-negative organisms taken as a 
group are as frequent as S aureus. An- 
aerobes, identified in 27% of children in 
our small series and 15% of the 109 pa- 
tients, are a third major group of patho- 
gens. For children, this is in contrast to 
the rare report before 1977 of hepatic 
abscess due to anaerobic bacteria— 
probably a direct result of improved di- 
agnostic culture techniques since that 
time.*” Although pleomorphic gram- 
negative bacilli were not cultured from 
any tissue of our patients, one child (pa- 
tient 9) had a positive cat-scratch test 
after a well-documented seratch by an 
animal before the development of acute 
disease. Liver abscesses. complicating 
cat-scratch disease should be consid- 
ered even in the absence of abnormal 
results of liver function tests.’ | 

Furthermore, if the abscess is located 
in the right lobe of the liver and has a 
well-defined cavity, drainage by percu- 
taneous catheter should be attempted.” 
Adult patients with PLA have been suc- 
cessfully treated by repeated needle as- 
piration.” The first continuous closed 
drainage in a patient with PLA was per- 
formed many years later.” Recently, 
adults and children were treated by per- 
cutaneous drainage or aspiration of the 
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abscess cavity”; in one study, the pro- 
cedure was effective in 58 patients and 
the mortality was 1.5%.” While pediat- 
ric experience is limited, the recent 
adult literature suggests that percuta- 
neous drainage should be the initial 
therapy for patients with PLA.** How- 
ever, despite a well-documented record 
of efficacy, reasons for the limited use of 
closed drainage procedures in adults are 
unclear. This may, in part, be related to 
the role of percutaneous drainage in pa- 
tients with multiple large PLAs, in 
whom the mortality from PLA is at least 
doubled.” Specific disadvantages in- 
elude complications and failure of the 
procedure due to technical problems 
and occasionally a prolonged hospital 
admission when compared with medical 
or surgical treatment alone.*” 

In summary, PLA should be suspect- 
ed in any child with unexplained, persis- 
tent fever; abdominal pain; and hepato- 
megaly. Ifa cystic cavity is found within 
the liver parenchyma by ultrasono- 
graphy or CT scan, aspiration of the 
lesion should be considered to confirm 
the diagnosis. In the majority of pa- 
tients it is usually feasible to attempt 
percutaneous drainage initially, except 
in those patients with multiple mi- 
croabscesses or left-lobe abscesses. The 
more recent improved outcome for chil- 
dren with PLA may be secondary to 
earlier diagnosis with prompt drainage 
of the abscess and precise antibiotic 
therapy. Careful attention should al- 
ways be given to the isolation of anaero- 
bie organisms from the cystic cavity of 
the liver. Amebic liver abscess is anoth- 
er important diagnosis to exclude with 
hemagglutination/complement fixation 
tests. A skin test with cat-seratch anti- 
gen is also necessary, especially for 
those children with multiple micro- 
abscesses. 
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Review 


Fetal Surgery in the 1990s 


Mark I. Evans, MD; Arie Drugan, MD; Frank A. Manning, MD; Michael R. Harrison, MD 


n the recent past, the first opportuni- 

ty to visualize fetal structure and 
function occurred at birth. Two major 
contributions in the 1960s maugurated 
the era of the fetus as a patient: (1) 
Prenatal diagnosis became possible us- 
ing amniocentesis as a technique to eval- 
uate fetal health by cytogenetic’ and 
biochemical? analysis. (2) Prenatal 
treatment became possible using fetal 
transfusion to control rhesus factor 
erythroblastosis fetalis.* Intrauterine 
exchange transfusions through an open 
abdomen and uterine incision were at- 
tempted and abandoned due to unaccep- 
tably high maternal morbidity associ- 
ated with “open” procedures.’ The 
development of less invasive techniques 
for percutaneous placement of cathe- 
ters or needles for intraperitoneal 
transfusion permitted in utero ex- 
change transfusion.* 

In the 1970s, the introduction of fetal 
ultrasonography allowed for accurate 
visualization of the structure and func- 
tion of the fetus.’ As skill and technol- 
ogy advanced, the list of fetal anomalies 
able to be diagnosed by ultrasono- 
graphy expanded.* Maternal serum a- 
fetoprotein screening” has increased the 
ability to detect some anomalies that 
might not otherwise have been detect- 
ed. The combination of ultrasonography 
with maternal serum a_-fetoprotein 
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screening’ allows for prenatal diagnosis 
of anomalies of the fetal neural tube, 
abdominal wall, urinary system, or the 
lymphatic system (ie, cystic hygroma). 
After the diagnosis of a fetal anomaly 
prior to 24 weeks’ gestation, parents 
have a choice between termination of 
pregnancy or preparing for the birth of 
an “affected child.” It is our belief that 
parents should be told of the option of 
abortion; no matter how serious the 
anomaly, the option must always be pre- 
sented to the parents when legally per- 
missible. Ifthe pregnancy is continued, 
knowledge of the defect has potential 
psychological advantages for the par- 
ents and definite logistic advantages for 
the pediatric staff who will care for the 
infant after birth. 

In a very limited number of circum- 
stances, there may be another option, 
ie, treatment before birth. Both surgi- 
cal and medical approaches have been 
attempted. We will review the status of 
surgical interventions. Other reviewers 
have dealt with the cardiac” and bio- 
chemical” aspects of medical fetal thera- 
py and the potential for gene therapy.” 

When a potentially correctable fetal 


. anomaly is diagnosed, the folowing fac- 


tors must be considered: 

1. What is the natural outcome of this 
anomaly? Will additional or irreversible 
damage be caused to the fetus if repair 
procedures are delayed until after 
birth? 

2. Is it possible to correct the anomaly 
or its consequences in utero? Will the 
procedure change the natural outcome? 

3. What is the risk to the mother and 
the fetus? 

Surgical intervention in utero should 
be considered only if the natural history 
of the anomaly is associated frequently 
with neonatal severe handicap or early 
death, if there is evidence (from animal 
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models) that the natural history of the 
anomaly can be altered by the surgical 
procedure, and if the risk to the mother 
is relatively small as proved in a rigor- 
ous animal model (eg, the nonhuman 
primate). 

In the early 1980s, investigators iden- 
tified several fetal diseases in which a 
simple anatomic defect interferes with 
organ development and might be ame- 
nable to correction: hydronephrosis, 
hydrocephalus, and diaphragmatic her- 
nia. *™" The International Fetal Medi- 
cine and Surgery Society began meet- 
ing in 1982 and formulated guidelines 
for fetal intervention.” They also estab- 
lished a registry to record all cases of 
obstructive uropathy and obstructive 
ventriculomegaly in which in utero op- 
erative procedures were undertaken. 
Registries for fetal medical treatment, 
cardiac arrhythmias, chylothorax, etc, 
have since been established, and re- 
ports are published periodically.” 


FETAL VENTRICULOMEGALY 


In the early 1980s, much of the focus 
of the potential for fetal therapy cen- 
tered on obstructive ventriculomegaly. 
Interest in this disorder emerged from 
the relative ease to diagnose such anom- 
alies by then-available ultrasound tech- 
nology and was amplified by the success 
rates of shunting procedures performed 
in the neonate.” The concept, as devel- 
oped in animal models, was that early 
shunting of ventriculomegaly in utero 
might prevent the irreversible damage 
caused by prolonged increased intracra- 
nial pressure.”” In humans, however, 
the results of ventriculoamniotic shunts 
were very disappointing. As of July 1, 
1989, 45 cases of fetal ventriculomegaly 
treated in utero by long-term ventricu- 
loamniotic shunts were reported to the 
International Fetal Registry (Table 1).” 
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In the majority of instances, the shunt- 
ing was performed for a fetus presumed 
to have ventriculomegaly-hydrocepha- 
lus secondary to aqueductal stenosis. 
The mean (+ SD) gestational age at di- 
agnosis was 25+ 2.78 weeks (range, 18 
to 31 weeks), and the mean age at treat- 
ment was 27 + 2.6 weeks (range, 23 to 33 
weeks). The duration of effective thera- 
py cannot be determined from Registry 
data since objective means of assess- 
ment of shunt function are not available. 
Thirty-four (83%) of 41 fetuses with hy- 
drocephalus treated by ventricular am- 
niotic shunting have survived. Of the 7 
deaths that occurred, 4 could be directly 
attributed to trauma at the time of 
placement of the shunt or to premature 
labor occurring within 48 hours of shunt 
placement. The crude mortality rate for 
the procedure is, therefore, 9%. The 38 
surviving infants have been followed up 
on average for 12.2 +5.8 months (range, 
6 to 36 months). Fourteen (85.3%) of the 
34 surviving fetuses, all with aqueduc- 
tal stenosis, are reported as “normal” at 
follow-up (Table 2). The remaining 24 
survivors have all exhibited varying de- 
grees of neurological handicap, the ma- 
jority of whom (18 [58%] of 34 survivors) 
are classified as having severe handi- 
caps. These infants all exhibited gross 
delay in reaching developmental mile- 
stones, and the tested developmental 
quotient was always less than 60. Five 
of these infants have had cortical blind- 
ness, 3 have had seizure disorders, and 2 
have spastic diplegia. Outcome among 
survivors was principally related to the 
primary cause of obstructive hydro- 
cephalus. Aqueductal stenosis of uncer- 
tain origin was the most common caus- 
ative factor for obstructive hydro- 
cephalus (28 [68%] of 41 cases), and the 
only intact survivors were found in this 
group. 

~The results of ventriculoamniotic 
shunting for fetal ventriculomegaly, 
therefore, have been quite disappoint- 
ing, and there are no one-way valve 
shunt devices available even if one 
wanted to treat a patient; thus, there is 
a “de facto” moratorium in place.” The 
hope, which was to take fetuses that 
would otherwise be severely impaired 
by ventriculomegaly and to avoid irre- 
versible damage by intrauterine treat- 
ment, was substituted in a few unfortu- 

nate instances, with survival of se- 
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Table 1.— Fetal Obstructive Hydrocephalus: Distribution by Primary Diagnosis and 
Survival in 41 Treated Cases 


No. of 
(% of Total) 
Cases 


Primary 
Diagnosis 
(Postnatal) 

Aqueductal 
stenosis 
Associated 
anomalies 
Holoprosencephaly 
Dandy-Walker 
syndrome 
Porencephalic 
cyst 1 (2.6) 
Arnoid-Chiari 
syndrome 


Total 


No. of 
Deaths 


32 (76.9) 


5 (12.7) 
1 (2.6) 


1 (2.6) 


1 (2.6) 
41 (100) 





Primary 
Diagnosis 
` (Postnatal) 


Aqueductal 
stenosis . 

Associated 
anomalies 

Dandy-Walker 
syndrome 


Porencephalic 


No. of 
Survivors 


cyst 0 (0) 


Arnold-Chiari 
syndrome 





verely affected infants who would have 
otherwise mercifully died. 

Despite the seemingly poor outcomes 
in treated fetuses, abandonment of the 
concept of shunting for ventriculomega- 
ly must be reconsidered for several rea- 
sons. Analysis of the cases of ventriculo- 
amniotic shunt placement performed in 
the 1980s reported in the Registry 
shows tha: selection criteria were not 
always employed appropriately, and fe- 
tuses with ventriculomegaly associated 
with other severe anomalies (ie, holo- 
prosencephaly or autosomal trisomies) 
were also, in many instances, given the 
“benefit” of intrauterine treatment. 

Current reports have also demon- 
strated that the natural history of fetal 
ventriculomegaly is also quite dis- 
mal.”“ The major determinant of prog- 
nosis was the association with other in- 
tracranial or extracranial malforma- 
tions. Adcitional malformations affect 


Normal 
12 (42.8) 


0 (0) 


0 (0) 


0 (0) 
Total 12 (35.3) 


l Survival 
No. of ` by 
Survivors Diagnosis, % 


Mortality 
by Diagnosis, % 


Outcome, No. (%) of Patients 


Mild/Moderate 
Handicap 


Severe 
Handicap 


2 (7.2) 14 (50) 
0 (0) 3 (100) 
1 (100) 0 (0) 
0 (0) 1 (100) 


1 (100) 
4 (11.8) 


0 (0) 
18 (52.9) 


70% to 85% of fetuses with ventriculo- 


- megaly, and all such cases end in perina- 


tal mortality or severe morbidity. 
Moreover, even if a diligent search for 
additional malformations is performed, 
combining a detailed ultrasound study 
of the fetus with amniocentesis for 
karyotype and amniotic fluid «-fetopro- 
tein and acetylcholinesterase, 20% to 
40% of abnormalities will not be detect- 
ed even by experienced personnel.”” 
The obvious candidates for in utero ven- 
tricular shunt—the fetuses with isolat- 
ed progressive ventriculomegaly —are 
limited in number by a high rate of asso- 
ciated anomalies and by the relative fail- 
ure to exclude additional malformations 
prenatally. Moreover, the severity of 
ventriculomegaly is not always predic- 
tive of outcome or even of the need for 
postnatal shunt, as ventriculomegaly 
may not be associated with elevated in- 
tracranial pressure. 
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Considering the uncertainties of ben- 
efit and risk and the difficulties of accu- 
rate prenatal diagnosis, intrauterine 
treatment of fetal ventriculomegaly re- 
mains a controversial and highly experi- 
mental procedure. However, when the 
option in midtrimester is between ter- 
mination of pregnancy or inactive ob- 
servation of progressive dilatation of 
the ventricles, placement of a ventricu- 
loamniotic shunt should present a third 
option to be considered in very selected 
cases.” Given the small numbers of 
“vood” candidates and the: need to de- 
velop a new catheter (as none is current- 
ly available), a new study would be best 
performed in only one or two centers in 
North America experienced in the tech- 
nical aspects of ventriculoamniotic 
shunt placement. Obviously, this expe- 
rience is now lacking when there exists 
a de facto moratorium on intrauterine 
treatment of ventriculomegaly. It is 
hoped that there can now be a reconsid- 
eration and study of ventriculomegaly 
shunting that may answer the question 
of its usefulness for the limited number 
of appropriate patients.” 

OBSTRUCTIVE UROPATHY 
IN THE FETUS 

The widespread use of obstetric ul- 
trasonography and the increase in reso- 
lution and technical expertise allow the 
recognition of obstructive uropathy 
more frequently and earlier in pregnan- 
cy.“” Retrograde pressure forms 
behind the obstruction and causes in- 
creasing dilatation of the urinary sys- 


tem. As documented in animal studies, 


hydronephrotic and, perhaps, dysplas- 
tic changes occur in the renal parenchy- 
ma.” 
associated with bilateral urinary tract 
obstruction results in pressure de- 
formities of the face and limbs and pul- 
monary hypoplasia; neonatal death is 


‘caused by respiratory insufficiency. 


The timing and the degree of obstruc- 
tion are crucial determinants in the de- 
velopment of irreversible renal and pul- 
monary damage.””. 

Intrauterine treatment should be re- 
served for patients with bilateral uri- 
nary tract obstruction, maintained re- 
nal function, decreased amniotic fluid 
volume, and no other life-threatening 
anomalies. Cytogenetic anomalies and 
congenital malformations of other sys- 
tems are diagnosed in 15% to 40% of 
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The severe oligohydramnios - 


eases of fetal obstructive uropathy.”” 
The evaluation should include the 
karyotype (by amniocentesis, transab- 
dominal chorionic villus sampling, or 
cordocentesis), echocardiography, and 
a detailed ultrasound examination to as- 
sess renal size or dysplastic changes, to 
evaluate fetal bladder filling, and to ex- 
clude additional malformations. If fetal 
visualization is hampered by severe oli- 
gohydramnios, artificial instillation of 
fluid will improve sonographic visibility 
and the observation of fetal behavior 
(drinking, filling of stomach and blad- 
der), allowing more accurate study of 
the fetal anatomy.” 

The evaluation of fetal renal function 
is based on ultrasonographic observa- 
tion of bladder filling (after urine aspira- 
tion), absence of renal cortical cysts, 
and analysis of urine osmolarity and 
electrolytes.” None of these tests are, 
however, infallible. The bladder may fill 
from secretion by bladder mucosa. The 
ultrasonic demonstration of renal corti- 
cal cysts has a specificity of 100% and a 
sensitivity of 44% in identifying renal 
dysplasia with: irreversible damage.” 
Hypotonic fetal urine (sodium, 
<100 mmol/mL; chlorine, 90 mmol/mL; 
osmolarity, <210 mmol/L) suggests 
maintained glomerular and tubular 
function. However, while abnormal 
electrolyte levels and osmolarity in fetal 
urine are associated with poor progno- 
sis in the vast majority of cases, hypo- 
tonic urine does not reliably exclude the 
finding of dysplasia or neonatal evi- 
dence of severe renal dysfunction.*” 
Urinary electrolytes normally drop 
with gestational age (C. Rodeck, MD, 
oral communication, July 8, 1989), 

Dumez et al” have evaluated multiple 
urinary variables and found £,-micro- 
globulin, ammonia, and creatinine, to be 


good predictors of renal function and 


long-term outcome. Overall, the best 


‘ ultrasonic indicator of the severity of 


the disease appears to be the decrease in 
amniotic fluid volume. When the fetus 
develops severe oligohydramnios be- 


fore the 20th week of gestation, the 


prognosis is most commonly dismal.” 
Most procedures of vesicoamniotic 
shunt placement have been performed 
percutaneously under ultrasonographic 
guidance. A double-coiled nylon cathe- 
ter was used in most cases with good 
results. Unlike brain shunts, one-way 
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valve catheters are not necessary since 


the pressure in the obstructed bladder 
almost always exceeds that in the amni- 
otic fluid. 

The function of these shunts may, 
however, be impaired by occlusion or 
displacement, necessitating close ob- 
servation and replacement of the non- 
functioning shunt. When weeks to 
months of continuous drainage are re- 
quired, some favor open surgical de- 
compression by bladder marsupializa- 
tion or bilateral ureterostomies.*°” 
This would involve, however, an in- 
creased risk for both mother and fetus. 
Of the 87 cases of fetal obstructive 
uropathy reported to the Registry as of 
July 1, 1989, there have been 35 survi- 
vors (40.2%) (Table 3). The oldest survi- 
vor is now 7 years of age and appears to 
be developing normally. The mean 
(+ SD) gestational age at initial referral 
has been 23 + 4.6 weeks (range, 14 to 34 
weeks). The mean age at in utero thera- 
py has been 24.2 +5 weeks (range, 14 to 
36 weeks). No uniformity in shunt de- 
sign, construction material, or method 
of shunt placement is recorded. Of the 
87 cases, 13 (14.9%) were electively ter- 
minated after shunt placement. In 7 of 
these instances, termination was elect- 
ed. because of abnormal karyotype, and 
in 6 instances because of a suspected or 
proved major renal dysfunction. Of the 
remaining 74 ongoing pregnancies, 
there have been 35 fetal survivors 
(47.8%). Perinatal survival is strongly 
related to the primary cause of obstruc- 
tive uropathy, and the criteria for diag- 
nosing the cause of the disease have 
continued to improve. The best survival 
is reported among fetuses with proved 
posterior urethral valve syndrome 
(68%). 

The long-term follow-up data of these 
children are now becoming available. To 
date, chronic morbidity is being report- 
ed in only 3 (8.6%) of 35 survivors. One 
of these children with posturethral 
valve syndrome has developed chronic 
renal failure requiring hemodialysis. 
One survivor has borderline renal func- 
tion and chronic pulmonary insufficien- 
cy that is progressed at 2 years ofage. A 
third female child has required exten- 
sive and ongoing corrective surgery for 
a persistent cloacal syndrome. The op- 
erative mortality rate remains relative- 
ly constant. The death rate directly at- 
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` Table 3.—Fetal Obstructive Uropaithy: Primary Diagnosis ar and. 
E Outcome i in 87 Treated Cases* ~ 


No. of 
Primary Diagnosis 


- Posterior urethral 
valve syndrome 


Karyotype abnormality 


Renal dysplasia noted by 
ultrasoundt 


Urethral atresia 
Prune-belly syndrome 
Unknown 


7 (8) 
6 (6.9) 


6 (6.9) 
5 (5.7) 
1 (1.1) 


Ureteropelvic 


obstruction 2 (2.3) 
Unknown origin 


Total 





(% of Total) Cases 


25 (28.7) 


35 (40.2) 
87 (100) 


Survival by 
Diagnosis, % 


No. of 
Survivors 


*Primary diagnosis was confirmed by antenatal or neonatal assessment or by autopsy, .- 
tin these cases, pregnancy was electively terminated. 


tributable to vesicoamniotic shunting 
has been 4.7% (4/85 cases). 

These data may be interpreted to sug- 
gest that there is a defined role for 
chronic vesicoamniotic shunting in fe- 
tuses with bilateral hydronephrosis sec- 
ondary to urethral obstruction (usually 
male patients with posterior urethral 
valves), To be appropriate candidates, 
fetuses must (1) have normal karyo- 
types and have progressive and persis- 
tent disease, (2) have time to develop 
pulmonary tissue, (8) have good prog- 
nostic criteria (good fetal urine electro- 
. lytes and osmolarity), and (4) have nor- 
mal renal parenchymal echogenicity 
without cysts at the time of preoper- 
ative assessment. 

It is apparent in reviewing the recent 
data referred to the Registry” that 
much more selective criteria are being 
used now before a patient is considered 
a candidate for fetal surgery. Most nota- 
bly, use of fetal urinary electrolyte lev- 
els and osmolarity have had a major 
discriminating effect. As a result, sur- 
vival in treated fetuses is continuing to 
improve, whereas the proportion of 
evaluated fetuses being treated contin- 
ues to fall. 


OPEN FETAL SURGERY 


While the percutaneous approach un- 
der ultrasonographic guidance seems to 
be the preferred method for placing a 
shunt in a hollow enlarged viscus, the 
correction of more extensive fetal 
_ anomalies will require more extensive 
and more invasive surgery on both 


Ca 
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mother and fetus. The feasibility of open 
fetal surgery was anecdotally demon- 
strated in the 1960s when an open tech- 
nique wes used for intrauterine ex- 
change | transfusions in erythroblastosis 
fetalis.” However, preterm labor and 
abortion made this initial experience so 
discouraging that direct exposure of the 
fetus was abandoned for over a decade. 
In the late 1970s and early 1980s, inter- 
est in open fetal surgery was revived by 
two factors. Prenatal diaznosis of some 
simple anatomic defects vith disastrous 
consequences for the developing fetus 
(eg, fatal pulmonary hypoplasia second- 
ary to urinary tract obstruction or dia- 
phragmatic hernia) was being recog- 
nized. At the same time, neonatologists 
and pediatric surgeons were coming to 
grips wita the futility of attempting to 
salvage these infants after birth. It is 
most important to note that the outcome 
of some prenatally detected conditions 
such as diaphragmatic h2rnia is mark- 
edly different from that of the “same” 
postnatally detected lesion. While the 
survival of. postnatally detected dia- 
phragmatic hernia is high, the prenatal- 
ly detected condition is worse and has at 
best a 20% survival.** 

It became apparent thet the only way 
to salvage fetuses with these lesions 
was open surgery. However, the open 
approach could be justified only if the 
following criteria were met: 

1. The natural history of the human 
fetal disorder is defined and selection of 
only those fetuses with th2 disorder who 
are likely to benefit from intervention is 
possible. 


2. The pathophysiologic structure of 
the disorder and the efficacy of in utero 
correction were established in animal 
models. 

3. The proposed procedure was 
proved feasible and safe for both fetus 
and mother in a rigorous, nonhuman pri- 
mate model. Extensive experience with 
fetal surgery in sheep and phylogeneti- 
cally lower animals could not be used to 
evaluate the feasibility and safety of fe- 
tal intervention in humans because the 
biological gestation is dissimilar and 
hysterotomy seldom induces preterm 
labor and abortion. The primate uterus, 
on the other hand, is exquisitely sensi- 
tive to surgical manipulation, making 
success In this model a rigorous criteria 
for human application. 

In the early 1980s, a group in San 
Francisco, Calif, satisfied these criteria 
by studying the pathophysiologic struc- 
ture of diaphragmatic hernia” and hy- 
dronephrosis”” in animals, by defining 
the natural history and outcome of dia- 
phragmatic hernia** and obstructive 
uropathy** in human fetuses, and by 
developing the anesthetic, pharmaco- 
logic, and surgical techniques in the 
nonhuman primate necessary to make 
open fetal surgery safe for both mother 
and fetus.“ The techniques developed 
in the laboratory have been applied to 12 
highly selected human cases (5 uropath- 
ies,” 6 diaphragmatic hernias,” 1 sacro- 
coccygeal teratoma”) by Harrison et al 
since 1982. Four procedures were tech- 
nically unsuccessful and a fetectomy 
was performed; in the other 6, the fetus 
survived and was eventually delivered 
by a second cesarean section. The de- 
tails of these initial cases have been re- 
ported.” The most important aspect in 
this initial phase 1 trial of open fetal 
surgery was maternal safety. There 
were no significant intraoperative com- 
plications. Operative blood loss ranged 
from 200 to 1000 mL, but none of the 
patients required transfusion. There 
were no wound infections or complica- 
tions, and hospital stay following fetal 
surgery varied from 5 to 13 days (mean, 
7.7 days). Two patients developed am- 
niotic fluid leaks postoperatively that 
were due to the technique of uterine 
closure, which has since been corrected. 
The most common postoperative prob- 
lem was uterine irritability, and all pa- 
tients required tocolytic therapy. Pre- 
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mature labor remains a constant threat 
and is the major morbidity associated 
with fetal surgery. Four of these pa- 
tients have had subsequent normal 
pregnancies, suggesting that fetal sur- 
gery does not interfere with reproduc- 
tive capacity. Of these initial cases, all of 
the patients with uropathy have sur- 
vived with variable renal function. Of 
the initial patients with diaphragmatic 
hernias, the first three were technically 
unsatisfactory. The last was delivered 
at 81 weeks, and the infant did well for 
several weeks. At 5 weeks post partum, 
a second-operation was performed to 
remove the abdominal patch. Unfortu- 
nately, 2 days later, following an intuba- 
tion accident, the infant died. Three of 
these patients have had subsequent 
normal pregnancies, suggesting that fe- 
tal surgery does not interfere with re- 
productive capacity. 

These first cases of open fetal surgery 
represent a steep learning curve, but 
the overall experience argues for con- 
tinued cautious application of these sur- 
gical procedures. Open fetal surgery is 
technically difficult but feasible, and 
thus far it has proved safe for mother 
and her reproductive potential. The ef- 
ficacy of these procedures in reversing 
potentially fatal fetal maldevelopment 
remains to be proved. 


FETAL SURGERY: AN OVERVIEW 


Improvement in ultrasound technol- 
ogy and increased use of maternal se- 
rum a-fetoprotein screening in the last 
decade have resulted in the prenatal 
diagnosis of many disorders for which 
prenatal treatment could improve out- 
come. The experience with ultrasound- 
guided, percutaneous procedures de- 
veloped for the treatment of erythro- 
blastosis fetalis has proved this method 
to be safe for both fetus and mother. The 
success of the less-invasive shunt tech- 
niques has contributed to the shift of 
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interest away from more-invasive open 


fetal surgery.” It is clear, however, that 
the correction in utero of lesions that are 
more complex in nature, such as congen- 
ital heart lesions, diaphragmatic hernia, 
or meningomyelocele, will necessitate 
open forms of surgery.” Although 
open fetal surgery appears to be rela- 
tively safe in terms of pregnancy loss or 
uterine rupture in pregnancy, it still in- 
volves the mother in two major surgical 
procedures within a relatively short pe- 
riod—one for fetal treatment and the 
other for cesarean delivery. The mor- 
bidity and mortality associated with 
major surgery during pregnancy are 
considerable.” Presently, state-of-the- 
art open fetal surgery is still a highly 
experimental procedure. Fetal surgery 
represents a formidable undertaking 
whose short- and long-term risks and 
benefits need to be documented and 
studied. Studies should continue on ani- 
mal models aiming to improve the tech- 
nical aspects and increase fetal and ma- 
ternal safety of open fetal surgery; 
demonstrated success in the nonhuman 
primate model should be a requisite for 
any center to attempt open fetal sur- 
gery in humans. The initial cautious 


attempts to correct a few carefully se- 


lected lesions (diaphragmatic hernia, 
sacrococcygeal teratoma, severe urop- 
athy) should continue only in those few 
centers dedicated to developing this ex- 
perimental technique. As with other 
procedures of highly experimental na- 
ture, the need for institutional review 
board review, a detailed informed con- 
sent, honest and pragmatic parental 
counseling, and meticulous documenta- 
tion and follow-up of every case cannot 
be overemphasized. 

Percutaneous placement of amniotic 
shunts seems to be relatively safe, 
thereby shifting the risk ratio in favor of 
these procedures. Problems of accurate 
diagnosis and patient selection do, how- 
ever, affect the success rate and ulti- 
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mate outcome. Fetuses affected by pos- 
terior urethral valves and isolated 
ventriculomegaly have the best chances 
of intact survival. Although excluding 
all associated anomalies is difficult and 
sometimes impossible, the minimal re- 
quirements before counseling intra- 


- uterine fetal therapy should include a 


satisfactory level III ultrasound, echo- 
cardiography, and fetal karyotype. A 
functional evaluation of the organ in- 
volved is also important. While urinaly- 
sis, rate of bladder filling, and ultrason- 
ographic appearance of the kidneys may 
give an indication of whether fetal renal 
function is already irreversibly dam- 
aged, more subtle tests are needed to 
prove that fetal renal function is main- 
tained. Likewise, the degree of ventric- 
ular dilatation, the cerebral mantle 
width, or even the progression of the 
process do not seem to correlate well 
with the need for shunt placement after 
birth or with subsequent intelligence.” 
Functional assessment of in utero intra- 
cranial disease may be possible; visual 
evoked potential in the fetal lamb ap- 
pear to correlate with hypoxia, intra- 
cranial pressure, and hydrocephaly.* 
The problems of patient selection and 
diagnostic accuracy need to be solved 
during the coming years. While the an- 
swer to the “on whom to operate” ques- 
tion seems clear, an educated decision 
on which fetus to operate (and, more 
importantly, on which fetus not to oper- 
ate) in utero is expected to result from 
the cumulative experience with fetal 
surgery during the next years. During 
this formative period for fetal surgery, 
it is vitally important that every case of 
fetal surgery is reported in detail to the 
Registry. Intrauterine fetal surgery is 
here to stay. Its future depends on coop- 
eration and team approach. If properly 
applied, fetal surgery could improve the 
length and quality of life of some fetuses 
that otherwise would have lost the race 
even before reaching the starting line. 
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Clinical Predictors of Chlamydia trachomatis 
Endocervicitis in Adolescent Women 
Looking for the Right Combination 


Gary Remafedi, MD, MPH, Sue Ellen Abdalian, MD 


e Chlamydial disease in adolescent 
women is a serious public health problem, 
but secondary preventive efforts through 
early detection and treatment are encum- 
bered by the cost and complexity of mass 


_ screening. This study was undertaken to 


identify clinical predictors of infection 
that might narrow the scope of screening 
adolescent populations. Demographic/ 
clinical data and endocervical smears for 
the dlrect-specimen fluorescein-conju- 
gated monoclonal antibody test for Chia- 
mydia trachomatis were collected from 
244 consecutive women, 21 years of age 
or less, attending an adolescent health 
clinic. Positive direct-specimen fluor- 
esceln-conjugated monoclonal antibody 
test for C trachomatis results were associ- 
ated with a past history of chlamydial In- 
fection, multiple sexual partners, sexual 
contact with men with urethritis, nonuse 
of condoms, metrorrhagia, exocervicitis, 
mucopurulent endocervical discharge, 


exually transmitted diseases in ado- 

lescent populations are an increas- 
ingly urgent public health concern, and 
illnesses related to Chlamydia tracho- 
matis are among the most prevalent, 
damaging, and costly. Three to four mil- 
lion Americans are infected each year, 
accounting for annual health expendi- 
tures in excess of $1 billion.’ As com- 
pared with other subpopulations, young 
women between the ages of 15 to 21 
years have the highest prevalence 
rates’ and are especially vulnerable to 
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abnormal cervical cytologic features, and 
isolation of Neisseria gonorrhoeae from 
the endocervix. These variables were en- 
tered into a discriminant analysis to pre- 
dict direct-specimen fluorescein-conju- 
gated monocional antibody test for C 
trachomatis results. The discriminant 
function was statistically significant but 
explained only 17% of between-group 
variance. Two variables alone, exocervict- 
tis and partners with urethritis, correctly 
predicted direct-specimen fluorescein- 
conjugated monoclonal antibody test for 
C trachomatis results in 79% of all cases 
(negative predictive value 90%; positive 
predictive value 35%). When routine 
screening with reliable laboratory tests is 
not feasible, selective testing or empirical 
treatment of adolescent women with el- 
ther risk factor may be cost-effective 
alternatives. 
(AJDC. 1989;143:1437-1442) 


the adverse reproductive consequences 
of infection, including infertility, ectop- 
ic pregnancy, and maternal and infant 
morbidity and mortality. 

Two major problems impede an effec- 
tive public health response through ear- 
ly detection and treatment*: (1) many, if 
not most, chlamydial endocervical infec- 
tions escape attention because they are 
asymptomatic; and (2) mass screening is 
cumbersome and expensive. In as many 
as two thirds to three quarters of in- 
fected women, objective signs of cervi- 
cal inflammation are absent.** Physical 
signs, if present, are nonspecific and can 
be associated with a variety of other 
sexually transmitted pathogens.’ Con- 
sequently, the Centers for Disease Con- 
trol’ and a National Institute of Allergy 
and Infectious Diseases fact sheet” have 
advocated, respectively, selective 
screening of persons at high risk (en- 


compassing a large proportion of sexu- 
ally active adolescent women) and annu- 
al screening of sexually active women 
under 35 years of age. 

There has been considerable discus- 
sion regarding the appropriate selection 
and use of laboratory screening tests. In 
many laboratories, the “gold standard” 
tissue culture method is relatively more 
costly, technically difficult, and slow- 
er**” than other diagnostic tests. Yield 
is influenced by methods of endocervical 
sampling” and transport,’ contamina- 
tion with viruses or bacteria,’ the possi- 
ble presence of endocervical toxins,” or 
other factors. Despite its theoretically 
absolute sensitivity, actual-use sensi- 
tivity in clinies may be as low as 70% tc 
80%." Antigen detection assays offer 
relatively speedier, less costly, and less 
complicated alternatives,’ but they are 
generally less accurate than tissue cul- 
ture methods in research settings. 
Specificity, sensitivity, and predictive 
value apparently vary with the risk 
characteristics of populations, and, ir 
general, they perform best where dis: 
ease prevalence is high.” 

Given the complexities and costs o: 
screening programs, selective testing o: 
women at high risk, based on reliable 
clinical indicators, has theoretical anc 
practical appeal. A preselection of “at: 
risk” women for specific laboratory di 
agnosis would improve the predictive 
value of tests and reduce costs. These 
considerations are particularly salient 
to adolescent patients, given their limit: 
ed financial resources and high risk fon 
disease. Toward this end, investigators 
have identified a number of potentially 
useful associations between endocervi- 
eal Chlamydia infection and subjective 
and objective clinical findings, including 
clients’ ages,°“"* race, ™™®" socioeco- 
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nomic status,” nulliparity,’ numbers of 
sexual partners, *®*®" oral contracep- 
tive use,°” barrier contraception 
nonuse,“"’” previous or concurrent 
history of sexually transmitted dis- 
eases,” contact with infected part- 
ners,”” dysuria,”” vaginal discharge,” 
cervical ectopy,”” cervical erythema/ 
edema/friability/mucopurulent dis- 
charge," uterine tender- 
ness,””* and cervical cytologic atypia.” 

Because these variables are numer- 
ous and interrelated, various investiga- 
tors”’*** have used multivariate statis- 
tical techniques to search for a small 
number of independent, sensitive, spe- 
cific, and clinically useful predictors of 
infection. One study” used interview 
data from consecutive clients in a youth 
clinic, but several others relied on data 
from a convenience sampling of clinic 
volunteers” or from survey completion 
by clinic attendees,”“ in low prevalence 
areas (<15%), with combined adult and 
adolescent populations. So far, results 


are mixed. This study was intended to` 


advance understanding of clinical indi- 
eators of C trachomatis endocervical in- 
fection in an exclusively adolescent, 
sexually active population. We hypoth- 
esized that demographic data, self- 
reported sexual behavior, symptoms 
and signs, and ancillary laboratory 
studies would be helpful in distinguish- 
ing infected from noninfected 
adolescents. 
SUBJECTS 

Subjects were 244 consecutive, sexually 
active women, 21 years of age or less, who 
required pelvic examination for any reason at 
a community-based adolescent health facility 
during a 15-month period in 1986 and 1987. 
Excluded from the sample were women who 
were treated for documented or suspected C 
trachomatis infections or who received any 
antibiotic therapy during the preceding 6 
months. Routine screening for chlamydial in- 
fection was not available at the site before 
the study began. Subjects gave written con- 
sent to study procedures, in compliance with 
institutional review board requirements. 
Only 1 woman refused to participate. 


MATERIALS AND METHODS 

Clinicians collected and recorded demo- 
graphic, sexual behavior, and medical data 
using a semistructured interview format. All 
variables that were known to be associ- 
ated" with infection were elicited (see 
Table 1 for major variables). Clmicians were 
four physicians and seven nurse practitio- 
ners who were skilled in adolescent gyneco- 
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legical care. All subjects underwent pelvic 
examination and had endocervical smears 
obtained for the direct-specimen fluorescein- 
conjugated monoclonal antibody test for C 
trachomatis (DFA). Selection of this test 
was influenced by practical considerations 
regarding specimen handling and transport 
at the community clinical site, Other labora- 
tory studies were obtained, as indicated by 
the reasor: for the visit or clinicians’ 
judgment. 

Clinicians were individually instructed in 
appropriate data and specimen collection. 
Endocervical smears for DFA were obtained 
after sampling for cervical cytologic features 
and endocervical gonorrhea culture. The 
exocervix was cleaned with a large cotton 
swab. A small cotton-tipped swab was in- 
serted into the cervical os and rotated for at 
least 15 seconds. The swab was rolled onto a 
glass slide, air dried, fixed with acetone, and 
transportec for processing. Direct immuno- 
fluorescent staining with fluorescein-conju- 
gated monoclonal antibody (DSA Laborato- 
ry, Panorama City, Calif) was performed 
according to the manufacturers instruc- 
tions. The presence of intact epithelial cells 
indicated the adequacy of specimen collec- 
tion. Slides were scored positive if 10 or more 
distinct, apple-green, fluorescein-stained 
chlamydial particles were observed. Only 
one patient required repeated testing be- 
cause of initially indeterminate results. 

To avoid a “training effect” (ie, learning to 
associate perticular clinical findings with in- 
fection), clinicians remained blind to the 
DFA results and were encouraged not to 
modify their usual approach to examination, 
diagnosis, end treatment. All subjects with 
positive DFA results who escaped clinical 
detection and treatment during their visits 
received free follow-up care by one of the 
investigators (S.E.A.). As an added incen- 
tive for careful data collection, clinicians 


were told that their results might be ana- . 


lyzed in reletion to other examiners. 
Statistical Methods 


Associations between DFA results and 
demopraphie/clinical variables were studied 
by contingency tables, x’, and ttests. Normal 
and ordinal variables were analyzed with the 
x test. Interval data were analyzed by t 
tests, after testing the assumption of equal 
variances. Based on the outcome of univar- 
iate analyses, variables were selected for a 
discriminant analysis to predict DFA. re- 
sults. All tests were performed with SPSS-X 
software. The designated level of statistical 
significance was P<.05. 


RESULTS 
Sample Characteristics 


Participants were 244 sexually active 
young women, 13 to 21 years of age 


(mean, 17.86 years). Almost all (94%) 
subjects were white. Eighty-five per- 
cent of participants claimed less than 
$6000 per year in personal income. Al- 
most all of the others earned less than 
$10 000. Reasons for clinic visits were 
routine annual pelvic examinations 
(82%), initial family planning examina- 
tions (84%), suspected sexually trans- 
mitted diseases (19%), or pregnancy 
(21%). Miscellaneous other problems, 
primarily menstrual or oral contracep- 
tive complications, accounted for about 
10% of visits, 

All but two participants had sexual 
intercourse during the previous year. 
Almost half of the sample reported only 
one sexual partner during the year; the 
remainder were almost equally divided 
among women with two partners or 
with three or more partners. Only 2.5% 
of participants reported having over 10 
partners during the year. The most pop- 
ular forms of birth control were oral 
contraceptives (used by 41% of the sam- 
ple) and/or condoms (27%). Thirty per- 
cent of participants had never used a 
reliable contraceptive method. 


Laboratory Results 


Fifteen percent (86/244) of endocervi- 
cal smears were positive by DFA. Neis- 
seria gonorrhoeae was isolated from 2% 
(5/228) of endocervical cultures. Tricho- 
monas vaginalis was identified in 5% 
(4/88) of microscopic examinations of 
vaginal discharge. A preponderance of 
clue cells Gn 17%) and yeast forms Gn 
27%) were also noted in specimens of 
vaginal discharge. All syphilis serologic 
tests were negative. Six percent 
(18/210) of Papanicolaou smears were 
abnormal (class IIa or above). Eight 
percent (19/244) of participants had pos- 
itive urine or serum pregnancy tests. 

Based on clinical findings, examiners 
correctly predicted 39% (14/86) of posi- 
tive DFA smears, and all but one of 
these suspected infections were treated 
at the initial visit. Of the 208 negative - 
DFA results, 184 (89%) were accurately 
predicted. The positive and negative 
predictive value of clinicians’ impres- 
sions were respectively 37% (14/88) and 
89% (184/206). 


Univariate Analyses 


Comparisons between positive and 
negative DFA groups are detailed in 
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Table 1.—Demographic and Clinical Variabies in Relation to Direct-Specimen Fluorescein- 


‘Conjugated Monoclonal Antibody Test-for Chlamydia trachomatis (DFA) Results 


Varlabie 


Mean age, y 


Race 
W 


Other 


Reason for visit 
Annual examination 


New family planner 

Suspected sexually transmitted disease 
Suspected pregnancy | 

Other 


Month of visit 
Sep-Nov 


Dec-Feb 
Mar-May 
Jun-Aug 


Contraceptive use 
Condom (ever use) 


Condom (always use)t 

Oral contraceptive. 

None 
Mean annual No. of sexual partners 
>1 Annual sexual partnert 
Previous gonorrhea 
Previous Chlamydiat 
Partner with urethritist 


Symptoms 
Vaginal discharge 


Metrorrhagiat 
Dyspareunia 
Urinary frequency 
Dysuria 
Abdominal pain 


Signs 
Exocervical erythyma, edema, friabilityt 


Mucopurulent cervical discharget 
Cervical motion tenderness 
Ectropion 

Abnormal vaginal discharge 
Uterine/adnexal tenderness 
Abdominal tenderness 


Laboratory 
Wet preparation 
Trichomonas vaginalis 


Yeast 

>30% clue cells 
Positive culture Neisseria gonorrhoeaet 
Abnormal Papanicolaou testt 
Positive pregnancy test 


Positive DFA 
Results (n= 36), 
No. (%) of Patients 


17.46 


34 (94.4) 
2 (5.5) 


15 (41.7) 
9 (25) 
9 (25) 
9 (25) 
5 (13.8) 


17 (47.2) ` 


9 (25) 
1 (2.8) 
9 (25) 


8 (22.2) 
2 (5.6) 
18 (50) 
12 (33.3) 
3.7 
22 (62.9) 
o (0) 
4 (11.1) 
4 (11.1) 


13 (36.1) 
7 (19.4) 
3 (8.3) 
4 (11.1) 
2 (5.6) 
4 (11.1) 


15 (41.7) 
6 (16.7) 
2 (5.6) 
9 (25.0) 
11 (30.6) 
3 (8.3) 
3 (8.3) 


0 (0) 

4 (23.5) 
1 (5.9) 
3 (8.8) 
3` (10) . 
4 (44.4) 


*Values correspond to x? computation, unless specified otherwise. 


TValues correspond to t test computation. 
Variable entered into discriminant analysis. 
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Negative DFA 
Results (n= 208), 
No. (%) of Patients 


17.86 


196 (94.2) 
12 (5.7) 


63 (30.3) 
73 (35.1) 
38 (18.3) 
43 (20.7) 
25 (12) 


56 (26.9) 
48 (23.1) 
41 (19.7) 
63 (30.3) 


58 (27.9) 
32 (15.4) 
81 (38.9) 
60 (28.8) 
2.6 


98 (48.5) 


6 (2.9) 
8 (3.8) 
4 (1.9) 


57 (27.4) 
10 (4.8) 
11 (5.3) 
21 (10.1) 
6 (2.9) 
37 (17.8) 


28 (13.5) 
12 (5.8) 
5 (2.4) 
44 (21.2) 
43 (20.7) 
17 (8.2) 
18 (8.7) 


4 (5.6) 


20 (28.2) | 


14 (19.7) 
2 (1.0) 
10 (5.6) 
15 (27.3) 


© 
wW 
-h ND h A d 


9,7 3 


0.5 
2.4 
1.6 
0.3 
0.8t 235 
2.5t 
1.1 
3.5 
8.2 


a a a 


ee h h 


1.1 
10.1 
0.5 
0.03 
0.7 
1.0 


wh h d d d | 


16.8 
5.3 
1.1 
0.3 
0.2 
0.001 
0.004 


ee ee ee 


1.0 
0.1 
1.9 
8.2 
6.7 
1.3 


— AF = ke 










02 


.004 


.0015 


.004 
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Table 1 and summarized here. Subjects 
with positive results were more likely 
than participants with negative results 
to report multiple sexual partners dur- 
ing the previous years (P =.11) and less 
likely to report consistent use of con- 
doms (P=.11), although these findings 
did not reach the level of statistical sig- 
nificance (P=.05). Statistically signifi- 
cant seasonal differences in infection 
were noted. Positive DFA results were 
more prevalent in the fall (23%) and win- 
ter (16%) than during the spring (2.8%) 
and summer (12.5%) months. A greater 
proportion of positive DFA subjects re- 
ported previous chlamydial infection 
(P= .06), metrorrhagia (defined as any 
intermenstrual bleeding [P=.0015)), 
and sexual partners with urethritis (de- 
fined as partner's report of chlamydial 
urethritis or any symptoms of urethritis 
[P= .004]). Positive DFA results were 
not associated with age, presenting 
complaint, or oral contraceptive use (vs 
any nonuse of oral contraceptives). As 
indicated in Table 1, some genitouri- 
nary tract symptoms were more preva- 
lent among infected women but not to 
the level of statistical significance. 

With respect to physical and labora- 
tory findings, subjects with positive 
DFA results were more likely to have 
signs of exocervicitis (defined as cervi- 
cal erythema and/or edema, and/or fria- 
bility [P=.0001]) and mucopurulent 
discharge from the cervical os (defined 
as visualization of yellow mucopurulent 
discharge on a white swab from the en- 
docervix” [P=.02]). Chlamydia infec- 
tions also were associated with the isola- 
tion of N gonorrhoeae (P = .004) and the 
presence of any Papanicolaou test ab- 
normalities (P=.03). No participants 
had fever or adnexal masses on exami- 
nation. No significant differences be- 
tween positive and negative DFA 
groups were noted with respect to preg- 
nancy test results and microscopic ex- 
aminations of urine and vaginal 
discharge. 


Discriminant Analysis 


A discriminant analysis was used to 
determine whether positive and nega- 
tive DFA groups could be differentiated 
by items from the sexual history, symp- 
toms, signs, and laboratory findings. 
Nine variables that were associated 
with DFA results at a level of P<.11 
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: (Table 1) were entered into the analysis. 


Seven of these were eligible for inclu- 
sion, based on F>1 to enter and a toler- 
ance greater than 0.001 (consistent use 
of condoms and cervical cytologic re- 
sults were thus excluded). The discrimi- 
nant function yielded a cannonical cor- 
relation of .418, A=0.88, df=7, and 
P=.0000. The proportion of total vari- 
ance attributable to between-group dif- 
ferences was 17%. Two variables alone, 
exocervicitis and contact with a partner 
with urethritis, accounted for approxi- 
mately 80% of explained variance. Us- 
ing a scheme that predicted DFA re- 
sults to be positive if either variable was 
present, 79% of all cases were correctly 
classified (sensitivity, 47% [17/86]; 
specificity, 85% [176/208]; positive pre- 
dictive value, 85% [17/49]; and negative 
predictive value, 90% [176/195)). 


COMMENT 


This study supports previously de- 
scribed associations between chlamy- 
dial endocervicitis and clinical findings 
in sexually active adolescents, including 
sexual contact with infected or symp- 
tomatic male partners, multiple sexual 
partners, nonuse of condoms, exocervi- 
citis, abnormal cervical cytologie re- 
sults, mucopurulent cervical discharge, 
and endocervical gonorrhea. To our 
knowledge, the associations of chlamy- 
dial disease with metrorrhagia or previ- 
ous infection have not been described, 
although they are plausible. Metrorrha- 
gia may herald ascending reproductive 
tract disease or may be related to fria- 
bility of the cervix. Adolescents with a 
history of chlamydial infections may not 
have received adequate treatment (for 
various reasons), may have been rein- 
fected by untreated partners, or may 
have acquired new infections from sub- 
sequent partners. In any case, it is dis- 
eoncerting that 4 of the 12 previously 
infected young women have ongoing ev- 
idence of disease. Although the obser- 
vation is based on small numbers, it 
merits further study because of the indi- 
vidual and public health implications of 
repeated or persistent infection. 

Clinical data were better than chance 
alone in predicting DFA results, but 
they accounted for only 17% of the total 
variance batween positive and negative 
DFA groups. Predictive variables were 
more specific than they were sensitive. 


A classification scheme based on exo- 
cervicitis and sexual contact with a 
symptomatic partner better indicated 
the absence of disease than it did its 
presence. It is possible that errors in 
data collection or recording influenced 
results, though no specific problem ar- 
eas were noted. False-positive or nega- 
tive DFA test results might have intro- 
duced error into the classification of 
comparison groups, but the effect was 
likely to be minor. Stamm’ recently re- 
viewed studies comparing DFA with 
the enzyme-linked immunosorbent as- 
say tests and tissue culture methods. In 
populations where disease prevalence 
exceeded 15%, the median sensitivity 
and specificity were 90% and 95% for 
the DFA test, and 89% and 95% for the 
enzyme-linked immunosorbent assay. 
As compared with the enzyme-linked 
immunosorbent assay or tissue culture 
methods, the DFA test permits assess- 
ment of specimen quality.’ Use of tissue 
culture for diagnosis might have im- 
proved the observed correct classifica- 
tion rate of the predictive model, but it 
also would have introduced uncertainty 
regarding adequacy of specimen collec- 
tion and variability in transport time. 
Finally, the possibility that some other 
important predictive variables were 
missed cannot be excluded. For exam- 
ple, additional information regarding 
duration of oral contraceptive use, part- 
ners’ sexual histories, or cumulative 
years of sexual intercourse may have 
been helpful. 

The performance of the discriminant 
function was less than ideal but was 
comparable with results from other 
populations (Table 2), Among the vari- 
ous studies, gonorrhea, cer'vicitis, and 
sexual contact with an infected partner 
have consistently emerged as indepen- 
dently predictive of chlamydial infec- 
tion. However, individual clinical find- 
ings. (ie, cervical erythema, vaginal 
symptoms, or discharge) accounted for 
only 3.2% to 9.1% of variance between 
infected and noninfected adolescent 
women studied by Fisher et al.” 
Schachter and colleagues’ found that 
the presence of one of several risk fac- 
tors (gonorrhea, endocervicitis, and 
sterile urinary tract infection) identified 
only 80 chlamydial infections in their 
sample, with an overall positive predic- 
tive value of 36%. Harrison et al” re- 
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et 


ported that two variables, cervicitis and 
nonuse of barrier contraceptive meth- 
ods, had 28% positive and 98.4% nega- 
tive values in predicting tissue culture 
results. They recommended selective 
laboratory testing or treatment for 
women with either finding. 

Using a somewhat different ap- 
proach, Handsfield and colleagues” dis- 
covered five factors (including age <25 
years and nonuse of condoms) that were 
predictive of infection. Any combina- 
tion of two resulted in a greater than 
4.7% risk of infection, and they recom- 
mended selective testing of women with 
more than one risk factor. This method 
maximizes the sensitivity (90%) of clini- 
cal prediction at the expense of specific- 
ity (68%). Accordingly, a projected 65% 
of their own sample would have been 
tested, and 90% of infections would have 
been detected. The advice of Harrison 
et al” and Handsfield et al for selective 
screening might be limited in an adoles- 
cent population, such as our own, where 
less than 14% of clients used condoms 
consistently, and nearly all would meet 
criteria for testing. 

Had our model been used to pre- 
screen clients for laboratory studies or 
empirical treatment, 20% (49/244) of the 
sample would have been identified as at 
risk for disease. Overall, 79% of all par- 
ticipants would have been correctly 
classified by the two variables, but over 
half of the infections (19/36) would have 
been unsuspected. However, if the 
model were applied to a lower preva- 
lence population such as that of Harri- 
son et al” (8%), its negative predictive 
value would rise sharply to 95%, and 
fewer infections would be missed. 


CONCLUSION 
Responding to the problem of asymp- 


- tomatic infection, authorities have ad- 


vised routine screening. However, 
young patients often are unable to as- 
sume the costs, and the need for confi- 
dentiality limits billing of parents or 
third-party payers. Faced with a finan- 
cial predicament, clinics and practitio- 
ners may select the least expensive 
screening tests, test only “high risk” 
clients, or simply treat suspected infec- 
tions (with or without treatment of con- 
tacts). Clinicians should be advised of 
the limitations of these practices. 
Without the benefit of specific labora- 
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Table 2.—Predictors of Chlamydia trachomatis Endocervicitis: 
Summary of Previous Investigations 


Source, y 
Fea ng | 


Schachter Handsfield 
et al, 1983 et al," 1986 


No, of subjects 1230 904 
Age range, y 15-44 23.9+5.5 


Chlamydia 10.7 9.3 
prevalence, % 


‘Predictor 
variables 


Variable 


Gonorrhea 
Endocervicitis 


Age <25y 
New sexual 
partner 


Sterile urinary 
tract infection 


Mucopurulent 
cervical 
exudate 

Endocervical 
bleeding 

No barrier 
contraceptive 


Sensitivity, % 30 
Specificity, % §3* 


Harrison 
et al,” 1 985 


Cervicitis 
No barrier 
contraceptive 


Fisher 
et al,'® 1987 


Cervical erythema 
>3 Sexual partners 


Vaginal 
symptoms 

Vaginal 
discharge: 
color, amount, 
consistency 


Positive predictive 
value, % 

Negative predictive 
value, % 


*Data are calculated from raw data in authors’ article. 


tory diagnosis, clinicians who partici- 
pated in this investigation correctly 
classified 81% of the sample and de- 
tected 39% (14/86) of infections. Nine 
percent (18/208) of subjects with nega- 
tive DFA results and their partners 
were suspected to have infection and 
were treated. By comparison, selective 
laboratory testing of patients with cer- 
vicitis or with presumptively infected 
male partners would have improved 
case detection and possibly reduced 
overtreatment. This approach might be 
cost-effective in low-prevalence popula- 
tions. Schachter” estimated that 1 in 10 
infected women develops salpingitis, at 
a cost of $2000 in direct medical ex- 
penses. Thus, in a population of 1000 
adolescent women where disease preva- 
lence is 8%, the cost of selective screen- 
ing by our method would equal the price 
of 176 tests and four cases of salpingitis. 
According to this simple analysis, less 
than $9.71 per person should be spent 
for cost-effective screening. By the 
same reasoning, routine testing be- 
comes even more valuable as disease 
prevalence increases. For example, 
when 15% of women are infected, the 
cost of salpingitis would merit per capita 
expenditures up to $19.95. Ultimately, 





other costs such as the price of infertil- 
ity or neonatal infection must be fac- 
tored into the equation. 

An alternative cost-saving approach 
is to treat empirically persons with sus- 
pected infections and to test all others. 
In the study population, this would 
amount to a 20% reduction in laboratory 
expenses for screening, and, theoreti- 
cally, no infections would be missed. 
However, 15% (82/208) of women with 
negative DFA results and their part- 
ners would have received treatment. 
Beyond the possible problems associ- 
ated with medication side effects and 
misdiagnosis, absence of laboratory 
confirmation of disease may adversely 
affect patient compliance with treat- 
ment and contact notification. 

In conclusion, a number of clinica! 
findings are associated with DFA re- 
sults in a population of sexually active 
adolescent women. These findings car 
be used to discriminate positive anc 
negative DFA groups but explain only 
17% of the variance. The specificity ol 
the proposed predictive model exceeds 
its sensitivity. In adolescent popula- 
tions where routine screening for C tra- 
chomatis is not feasible, judicious use ol 
selective testing or treatment of women 
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with exocervicitis or presumptively in- 
fected partners may be cost-effective 
alternatives. 
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High Prevalence Rate of Human Papillomavirus Infection 
and Association With Abnormal Papanicolaou Smears in 
Sexually Active Adolescents 


Walter D. Rosenfeld, MD; Sten H. Vermund, MD, MSc; Sally J. Wentz; Robert D. Burk, MD 


e Human papillomaviruses (HPVs) are 
associated with neoplastic and malignant 
lesions of the uterine cervix. Cervical neo- 
plasia is associated with onset of sexual 
activity at an early age. Therefore, this 
study sought to define the prevalence 
rates of HPV infection and cytologic ab- 
normalities in adolescents. Sexually ac- 
tive females 13 to 21 years of age undergo- 
ing routine cervical cytologic screening 
were evaluated in the adolescent clinic of 
an urban hospital. Cells collected by cervi- 
covaginal lavage from 249 subjects were 
analyzed for HPV DNA by Southern blot 
hybridization with probes for HPV types 
6/11, 16, and 18. The HPV DNA was detect- 
ed in 95 (38.2%) of 249 patients. Teenagers 
between the ages of 13 and 18 years with 
multiple lifetime sexual partners were at 
higher risk for HPV infection (38/71 [54%)]) 
compared with patients of the same age 
who had only a single partner (25/74 or 
[34%]). Twenty (8.3%) of 241 patients had 
abnormal Papanicolaou smears with atyp- 
ia, koilocytosis, or low-grade cervical in- 
traepithelial neoplasia. Cytologic abnor- 
malities were detected in 16 (17%) of 94 
adolescents with HPV present, but in only 
4 (2.7%) of 147 of the uninfected patients. 
Thus, HPV emerged as a common patho- 
gen in female adolescents, and infected 
patients are at increased risk for cervical 
epithelial abnormalities. 

(AJDC. 1989;143:1443-1447) 
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uman papillomaviruses (HPVs) 

have been implicated by molecular 
hybridization studies in the pathogene- 
sis of cervical intraepithelial neoplasia” 
and invasive cancer of the uterine cer- 
vix.” Most research in this’ area has 
focused on adult women, since invasive 
cervical cancer rarely occurs before 30 
years of age. However, coitus” and 
pregnancy at a young age” are risk fac- 
tors for cervical cancer that relate pri- 
marily to adolescents. 

While many studies have attempted 
to explore the importance of HPV infec- 
tion in adult women, including those 
without cervical lesions,” little informa- 
tion has specifically concerned adoles- 
cents with limited years of sexual expo- 
sure.” The present study was designed 
to determine the prevalence rate of and 
potential risk factors for cervical and 
vaginal HPV infection in sexually active 
female adolescents. Papanicolaou (Pap) 
smears were obtained to determine the 
relationship between HPV infection 
and cervical abnormalities. Demo- 
graphic and behavioral information was 
used to compare the descriptive epide- 
miologic characteristics cf HPV-posi- 
tive and HPV-negative individuals. 


PATIENTS AND METHODS 
Patient Selection 


Sexually active female adolescents who 
were due to have a routine annual Pap smear 
or in whom cervical cytologie screening was 
otherwise clinically indicated (eg, history of 
abnormal vaginal bleeding or possible cervi- 
citis) were eligible for inclusion in the study. 
The patients, 13 to 21 years of age, were 
seeking gynecologic care at the Adolescent 
Ambulatory Service of the Mcntefiore Medi- 
cal Center, Bronx, NY, from February 1986 
through April 1988. The protocol was ap- 


proved by the Institutional Review Boa 
and Research Committee of the medic 
center. 

Written informed consent was obtain 
from 264 of 278 eligible patients. In 4 y 
tients, specimens were inadequate for HE 
determination, and 11 others did not have 
cervicovaginal lavage on the day of their v 
it. Thus, the study group consisted of a tol 
of 249 patients who had HPV assessment 
Hight patients without Pap smears were e 
cluded from the analyses concerned with ¢ 
tologic findings. Characteristics of the stu 
subjects are shown in Table 1. The samy 
subjects were 42% (105) black, 42% (1( 
Hispanic, 14% (84) white, and 2% (4) fre 
other ethnic backgrounds. 

The patients enrolled in the study we 
seeking gynecologic care on the day of the 
visit for a variety of reasons that includ 
contraception (45%); problems likely to 

‘related to a sexually transmitted disea 
(STD) or urinary tract infection, such as 
genital lesion (excluding warts), dysuria, 

vaginal discharge (31%); menstrual disc 
ders or abdominal pain (18%); diagnosis 
pregnancy or follow-up care after an aborti 
(9%); and genital warts (2%). One patient h 
been referred for an abnormal Pap smear. 


Clinical Examination, Specimen 
Collection, and Cytologic Evaluatic 


Clinical and sociodemographic informati 
was collected through patient interviews a 
a review of the medical records. Assessme 
of current or past pregnancy was made 
clinical interview and chart review. A serv 
8-subunit of human chorionic gonadotroy 
assay was used to confirm pregnancy wh 
either the physical examination or histo 
suggested pregnancy. 

The Pap smears were obtained with a ex 
ton swab from the endocervical canal and | 
rotating a plastic spatula 360° over the ex 
cervical surface. Smears were evaluated | 
the cytopathologists at the Montefiore Met 
eal Center who were unaware of patien 
HPV status. A Pap smear was considered 
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All Subjects 


Table 1.—Characteristics of Study Participants 


———— ——————S e——————— 


Characteristic SD 


Chronological age, y 
Gynecologic age,t y 
Duration of sexual activity, y 
Age of Menarche, y 

Age of first intercourse, y 


Range N Mean SD Range 





HPV*-Positive Subjects 


HPV-Negative Subjects 


SD Range 


_ *HPV represents human papillomavirus. No significant differences occurred between in-ected and uninfected subjects. 
TGynecologic age was chronological age minus age at menarche. 
Three patients reported first coitus during sexual abuse before the age of 12 years. 


be abnormal when atypia, koilocytosis, or 
epithelial cells suspicious for cervical intra- 
epithelial neoplasia were present. 

Cultures for Neisseria gonorrhoeae were 
obtained in 225 (90.4%) of 249 patients, using 
modified Thayer-Martin medium, excluding 
those with a recent negative culture. Testing 
for Chlamydia trachomatis was performed 
on 138 (55.4%) of 249 patients with either the 
direct fluorescent monoclonal antibody test 
ora McCoy cell culture using confluent mono- 
layers on a coverslip. * During the first 16 
months of the study, tests for C trachomatis 
were performed on 96 patients with identifi- 
able risk factors for this infection, whereas 
during the latter part of the study, an evalua- 
tion for chlamydial infection became a part of 
the routine clinical assessment. 

Cervicovaginal lavage was used to obtain 
exfoliated cervical cells for molecular detec- 
tion of HPV DNA.” The cervix was lavaged 
with 10 mL of 0.9% saline solution using a 
syringe fitted with a 14-gauge Teflon cathe- 
ter. The fluid in the posterior fornix was 
aspirated and transferred to a centrifugation 
tube containing 1 mL of 0.5 mol/L edetie acid 
and stored at 4°C. 


Detection of HPV DNA by Southern 
Blot Analysis 


The methods used in this study were previ- 
ously described.” Briefly, DNA was extract- 
ed from the cervicovaginal cell pellet and 
purified by phenol chloroform extraction. 
Five to ten micrograms of DNA was digested 
with Pst I. Southern blot was performed us- 
ing gel-isolated HPV DNA probes labeled 
with phosphorus 32 from HPV types 6/11, 16, 
and 18. The HPV DNA type was determined 
by a combination of the Pst I restriction pat- 
tern and the hybridization specificity with 
different HPV DNA-type probes. The DNA 
hybridization results were determined with- 
out the knowledge of other study results or 
individual patient information. 


Data Analysis 


Epidemiologic, clinical, and laboratory 
‘data were coded and analyzed with commer- 
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cial software statistics packages. Frequency 
distributions, cross tabulations, and descrip- 
tive summary statistics were calculated. The 
x’ test (with the Yates’ continsity correction 
for 2x 2 tables), comparisons of two means, 
comparisons of two proportiors, and Fisher's 
Exact Test were used for comparing charac- 
teristics of HP V-positive and HPV-negative 
subjects.“ Mantel-Haenszel summary odds 
ratios (OR,,,) were calculated for the rela- 
tionship between HPV infection and patient 
age to control for the number of sexual 
partners.” 


RESULTS 


The prevalence rate of HPV infection 
in the 249 patients was 38.2%. An exam- 
ple of HPV DNA detection and typing 
by restriction analysis and molecular 
hybridization is shown in Fig 1. Samples 
2,4, 5, 7, 9, 11, 18, 15, 16, and 18 contain 
HIV DNAs and demanstrate the 
marked heterogeneity of types detect- 
ed. In the 95 subjects with infection, 
HPV 6 or HPV 11 was fcund in 6 pa- 
tients (6%), HPV 16 was found in 15 
patients (16%), HPV 18 in 14 individuals 
(15%), and HPV DNA that was partially 
homologous with HPV 16 was observed 
in 7 patients (7%). Sixty-four (67%) of 
the 95 infected subjects had an HPV 
uncharacteristic for the above types, 
termed a “related” HPV. Eleven (12%) 
of the patients had two different HPV 
types present. 

Of the various reasons that patients 
sought care on the day of their visit, 
only the presence of cond:lomata acu- 
minata was more likely to be associated 
with the presence of HPV (;’=6.26, 
P=.18, excluding patients with condy- 
lomata acuminata). The percentages of 


_HPV-positive patients within each of 


the presenting complaint groupings are 
shown in Fig 2. 
Unexpectedly, for the group the 
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Fig 1.—Detection of human papillomavirus 
(HPV) DNA by Pst I restriction and Southern 
blot analysis using a mixed probe of HPV 
types 11, 16, and 18. Sample DNAs are indi- 
cated by small numbers 1 through 22. The 
HPV DNA types 6, 11, 16, and 18 (20 ng) were 
digested with Pst | and served as the positive 
controls as indicated in the first and last lanes 
of each panel. Lanes designated M (size 
marker) contain phosphorous 32~end-la- 
beled lambda-DNA-Hindlll fragments. 


we 


number of lifetime sexual partners did 
not reach a statistically significant asso- 
ciation with HPV infection: 61 (66%) of 
92 of the HPV-positive patients had had 
more than one lifetime partner, while 81 
(54%) of the 151 uninfected patients had 
more than one partner (P=.07). How- 
ever, the younger patients, 13 to 18 
years of age, were nearly twice as likely 
to be infected with HPV than those 19 to 
21 years old, a finding that was mainly 
attributable to patients with more than 
one lifetime sexual partner (Table 2) 
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Reason for Visit 
Genital Warts (4) ae p 
Pregnancy (23) 
Sexually Transmitted 


Disease/Urinary 
Tract Infection (76) 


Menstrual Disorders (46) 


Contraception (112) 


Other (49) 





o 25 50 ` 75 100 
HPV-Positive, % 


Fig 2.—Percentages of patients positive for human papillomavirus (HPV) among the total 
number of patients within each chief compiaint grouping. The number of patients within each 
group is shown in parentheses. The sexually transmitted disease group does not include 


patients with genital. warts. 








13-15 
16-18 


5/15 (33) 
20/59 (34) 
9/33 (27) 





___Table 2.—Proporticn of Patients Infected With Human Papillomavirus (HPV) 
~ » According to Number of Sexual Partners by Chronological Age* 


HPY-Positive Patients, No. (%) > 
Chronological $$ rrr rrr aaea 
Age, y Single Partner Multiple Partners Total 





4/6 (67) 9/21 (43) 
34/65 (52) 54/124 (44) 
23/71 (32) 32/104 (31) 





*Mantel-Haenszel summary odds ratio= 1.9; 95% confidence interval = 1.1 to 3.4. 


(OR = 1.9; 95% confidence interval 
[CI] =1.1 to 8.4). 
Chlamydia trachomatis was found in 
24 (17%) of 138 persons screened. Neis- 
seria gonorrhoeae was found in 5 (2%) of 
225 individuals tested. Chlamydia tra- 
chomatis was found in 18 (18.8%) of 96 
patients in the selective first part of the 
study compared with 6 (14.38%) of 42 
patients seen in the latter part of the 
study when testing was used more rou- 
tinely (this finding was not statistically 
significant). Among persons with either 
gonococeal or chlamydial infection, 8 
(30%) of 27 were also infected with 
HPV, while among persons without N 
gonorrhoeae or C trachomatis, 46 (41%) 
of 111 were infected with HPV (P=.4). 
Twenty (8.8%) of 241 patients had ab- 
normal Pap smears. Six patients dem- 
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onstrated cytologic changes that were 


suspicious for low-grade cervical intra- 
epithelial neoplasia, 2 had koilocytosis 
or other findings suggestive of condylo- 
ma, and 6 had smears in which low- 
grade cervical intraepithelial neoplasia 
could not be distinguished from koilocy- 
tosis. The remaining 6 patients had cel- 
lular atypia that was not specific. Cervi- 
eal cytologic abnormalities were 
detected in 16 (17%) of 94 adolescents 
with HPV present, but in only 4 (2.7%) 
of ‘147 of the uninfected patients 
(OR=7.8; 95% CI =2.4 to 22.7). When 
the patients with atypia that was not 
specific were excluded from the analy- 
sis, the strongly positive relationship 
between HPV infection and abnormal 
Pap smears remained (OR =11.0; 95% 
CI=2.4 to 50.4). No relationship was 
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found between the patient’ age or num- 
ber of sexual partners and the likelihood . 
of having an abnormal Pap smear. 

Abnormal Pap smears were found in 2 
(40%) of 5 patients with HPV type 6/11 
present, in 3 (20%) of 15 with type 16, in 
2 (14%) of 14 with type 18, in 1 (14%) of 7 
with a 16-related type, and in 11 of 64 
(17%) with other related HPV types 
(Fig 3). The HPV type 6/11 was more 
common among patients with condylo- 
ma acuminatum (3 [80%] of 10) than in 
patients without warts present (8 [8%] 
of 96, P=.01). Eight patients had con- 
dylomata acuminata of the vulva or va- 
gina on physical examination, all of 
whom had a positive result for HPV on 
their cervicovaginal lavage specimen. 
Three (87.5%) of these 8 subjects had an 
abnormal Pap smear, while 17 (7.4%) of 
231. of those without condylomata pre- 
sent had an abnormal Pap smear 
(P<.05). . 

Patients infected with HPV were 
more likely to have a history of pregnan- 
cy, although this association did not 
reach statistical significance. Forty-two 
(44.7%) of 94 adolescents who had been 
pregnant at least once had HPV infec- 
tion, whereas only 50 (83.6%) of 149 of 
the nulligravida patients had HPV 
DNA detected (P =.1). 


COMMENT 


Urban female adolescents in the 
United States have a mean age of first 
coitus of 16 years,” and as many as 4% of 
sexually active teenagers and young 
adults have cervical intraepithelial neo- 
plastic lesions.” In addition, more 
than 1 million pregnancies occur annual- 
ly among teenagers in the United 
States.” Additional risk factors for cer- 
vical cancer common among some young 
people include having multiple sexual 
partners, having a high-risk partner, 
and cigarette smoking.”” 

Furthermore, sexually active adoles- 
cents are at high risk for STDs. Ners- - 
seria gonorrhoea has been found in 1% 
to 18%” and C trachomatis in 14% to 
26%" of adolescents. A trend over the 
past 20 years toward an increased fre- 
quency of condyloma acuminatum has 
been reported in all age groups, includ- 
ing some of the highest rates among 
adolescents.” 

The strikingly high prevalence rate of 
88% indicates that HPV may be the 


1445 


70 


BE Prevalence Abnormal Pap 
60} —- 


Patients, % 





ene ee miu M o 





Other Related 


16-Related 


HPV DNA Type 


Fig 3.— Percentage of each human papillomavirus (HPV) DNA type among the 95 patients with 
HPV infection (11 patients had two HPV DNA types); for each HPV DNA type, the percentage of 
patients with an abnormal Papanicolaou rep} smear is listed. N indicates the number of 


patients with each HPV DNA type. 


most common STD among female ado- 
lescents seeking care within an urban 
teaching hospital clinic. The investiga- 
tion of other populations of adolescents 
will be required to determine whether 
this virus is as common among diverse 
groups of sexually active adolescents. 
The methods used here, including the 
cervicovaginal lavage for cell harvest- 
ing" and Southern blot molecular hy- 
bridization for viral DNA detection, 
probably account for the higher HPV 
prevalence rate than has been reported 
by other investigators.” (Only 1.6% of 
the lavage specimens provided insuffi- 
cient cell quantity for Southern blot ex- 
periments in our study.) 

Some of the sociodemographic and 
behavioral characteristics of our pa- 
tients differ from other groups of young 
people. Yet, the adolescents in the pre- 
. sent study were seeking care for the full 
range of gynecologic and family-plan- 
ning issues. Less than one third of the 
patients had a chief complaint directly 
related to an STD. Moreover, those pa- 
tients whose visit was prompted by a 
symptom possibly related to an STD 
were not more likely to be HPV-posi- 
tive. The rates we observed for gonor- 
rhea and Chlamydia are consistent 
with published studies in comparable 
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populations of young people.*”” Fur- 
thermore, the mean age of menarche 
and frequency of previous pregnancy 
among our patients were similar to re- 
ports of other populations, suggesting 
that our results indeed may be applica- 
ble to other urban youth. ** 

The high-risk status for STDs associ- 
ated with adolescence is likely to be re- 
lated to a combination of behavioral, 
psychosocial, and biological factors that 
also have a bearing on infection with 
HPV and the development of cervical 
neoplasia. Sexual experimentation, 
poor use of barrier methods of contra- 
ception, and inadequate use of health 
care services because of fears regarding 
confidentiality are common in adoles- 
cence,” The transformation zone of the 
cervix, the area where the columnar 
cells undergo metaplastic transforma- 
tion, is larger during adolescence than 
later in life: This zone is not only more 
susceptible to infection with sexually 
transmitted pathogens but is also 
known to be the area from which most 
cervical cancers originate.” The strong 
association observed in our patients be- 
tween HPV infection and cytologic ab- 
normalities is consistent with findings 
from multivle studies of adult women. 

It is not surprising that the older pa- 


tients in the study (those at least 19 
years of age) had been sexually active 
for more years and reported having 
more lifetime sexual partners. Howev- 
er, of interest is the finding that young 
age was associated with HPV infection 
in patients who had more than one life- 
time sexual partner. One implication 
from this observation is that young fe- 
male adolescents (but not necessarily 
older adolescents) who have had multi- 
ple sexual partners should be consid- 
ered at higher risk for STDs. 

The age-dependent association of 
number of sexual partners with HPV 
was not found for chlamydial infection 
or gonorrhea. While C trachomatis and 
N gonorrhoeae are certainly also trans- 
mitted through sexual contact, they are 
more likely than HPV to produce symp- 
toms that prompt a medical visit and 
effective treatment. An HPV infection 
is typically asymptomatic (only 8% of 
the HPV-positive patients had condylo- 
ma acuminatum) and, in some patients, 
may persist over time.” Even when in- 
fection with HPV is recognized, treat- 
ment modalities are often unsuccessful. 
Our patients’ knowledge regarding a 
history of STDs was not found to be 
reliable (data not shown). Perhaps if 
such data were available, similar associ- 
ations might be found between ever hav- 
ing had C trachomatis or N gonorrhoeae 
and the presence of HPV, as well as 
with their number of lifetime sexual 
partners. 

A number of considerations may have 
contributed to the fact that we did not 
detect a statistically significant associa- 
tion between HPV infection and previ- 
ously reported risk factors for cervical 
cancer in the population as a whole. It 
may be assumed that both HPV-infect- 
ed and uninfected young women share 
certain features of adolescence within 
an urban environment. Therefore, dif- 
ferences in the behavioral characteris- 
tics between the infected and uninfect- 
ed groups may be too small to reach 
statistical significance with the present 
sample size. Another possibility is that 
many of the male partners of our pa- 
tients may have had numerous sexual 
contacts. In that ease, the young women 
who reported having had only a single 
lifetime partner, but whose partner had 
had numerous sexual contacts, might 
nonetheless have had the same degree 
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of exposure to sexually transmitted 
‘pathogens as the patients who reported 
having had many partners. 

The presence of HPV may serve both 
as a sensitive indicator of sexual expo- 
sure and of risk for cervical abnormali- 
ties. Also, since concurrent infection 
with multiple STDs is common, the dis- 
covery of one STD in a patient may 
serve as a warning to the likely presence 
of others. This is of particular concern, 
given current apprehension regarding 
the risk for acquired immunodeficiency 
syndrome in the adolescent popula- 
tion.” 

The high prevalence rate of HPV ob- 
served in our study is distressing. Since 
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HPV infection is usually asymptomatic, 


identification and treatment of contacts 
are more difficult. Such HPV-infected 
adolescents are at far higher risk of cer- 
vical cytologic abnormalities than those 
without this virus present. It remains 
uncertain whether these HPV-infected 
persons are at substantially higher risk 
for development of cervical dysplasia 


-and invasive cancer later in life. Cofac- 


tors such as cigarette smoking, other 
STDs, and lack of access to health care 
may be important. Prospective follow- 
up of both infected and uninfected ado- 
lescents, both with and without cytolog- 
ic abnormalities, should contribute to 


our understanding of the. natural his- 
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Study of Virus Isolation From Pharyngeal 
Swabs in Children With Varicella 


Takao Ozaki, MD; Yoshiharu Matsui, MD; Yoshizo Asano, MD; 
Toshiomi Okuno, MD; Koichi Yamanishi, MD; Michiaki Takahashi, MD 


e We performed virus isolations from 
the pharyngeal swabs in 117 children with 
varicella who were aged from 22 days to 15 
years and 70 healthy children who were 
aged from 3 months to 15 years, by using 
human embryonic lung cell cultures. Viral 
isolates were confirmed by an indirect 
immunofluorescence method or by neu- 
tralization with well-characterized anti- 
bodles. Five varicella-zoster virus isolates 
(4.3%), 23 - cytomegalovirus isolates 
(19.7%), five herpes simplex virus Isolates 
(4.3%), and one respiratory syncytial virus 


‘Isolate (0.9%) were found in the patients 


with varicella. Ten cytomegalovirus iso- 
lates (14.3%), two herpes simplex virus 
isolates (2.9%), one respiratory syncytial 
virus Isolate (1.4%), and one poliovirus 
isolate (1.4%) were found In the swabs of 
the healthy control children. The varicella- 
zoster virus Isolation rate from the pha- 
ryngeal swabs in children with varicella 
was low as compared with the rate from 
those pharyngeal swabs in the children 
with cytomegalovirus and herpes simplex 
virus. No varicella-zoster virus isolates 
could be found in the swabbed materials 
after filtration (0.45 pm). On the other 
hand, cytomegalovirus and herpes sim- 
ples virus could be isolated from the fil- 
trated swabs, as well as from the unfil- 
trated swabs. The method of testing by 
filtration could have affected the results. 

` (AJDC. 1989:143:1448-1450) 


aricella, caused by primary infec- 
tion with varicella-zoster virus 
(VZV), is a common and highly conta- 
gious disease of childhood. Varicella- 
zoster virus is assumed to spread by 
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droplet nuclei or air droplets, because 
airborne transmission of varicella in 
hospitals has been demonstrated."’ We 
report the results of our attempts to 
isolate VZV from the pharynx of pa- 
tients with varicella; the pharynx Is con- 
sidered to be the main source of infec- 
tion by the end of the incubation period 
and during the first days of the 
exanthem. 


SUBJECTS AND METHODS 


This study was conducted at the pediatric 
outpatient clinic of Showa Hospital, Kohnan, 
Japan. Children in this study comprised pa- 
tients with varicella and healthy children as 
controls. One hundred seventeen children 
with varicella, who had no known underlying 
diseases and were not receiving immunosup- 
pressive therapy, were aged from 22 days to 
15 years (m2an age + SD, 3.62 +2.90 years). 
Five of these children had varicella during 
the incubation period. The second group in- 
cluded 70 healthy children who were aged 3 
months to 15 years (mean age+SD, 
4.66 + 4.48 years). After the project was ex- 
plained, consent was obtained from the 
parents. l 

Pharyngeal swabs were taken from 187 
children in both groups in a single instance, 
The collecting medium was Eagle’s minimal 
essential medium with 10% fetal calf serum 
that contained some antibiotics (streptomy- 
cin, 100 mg/L; penicillin G, 100 000 U/L; am- 
picillin, 250 mg/L; and amphotericin B, 12.5 
mg/L). l 

The scheme of virus isolation is shown in 
Fig 1. Human embryonic lung cells between 
7 and 20 pzssage levels were used for the 
virus isolation study. All swabbed materials, 
after 4 hours ofincubation, at the most, in the 
collecting medium at 4°C, were directly in- 
oculated onto cell cultures (method A). At 
the same time, one-half volume of 67 
swabbed materials obtained from the pa- 
tients with varicella and of 87 swabbed mate- 
rials obtained from the healthy children were 
inoculated after filtration with a 0.45-um fil- 
ter unit (Millipore, Swinnex-HA, Bedford, 
Mass) (method B). The cultures were ob- 
served daily, and even if no cytopathic effect, 
was observed, the cells were treated with 


trypsin and suspended in a maintenance me- 
dium. The cell suspension was then mixed 
with a newly prepared human embryonic 
lung cell suspension in a growth medium. 
Observation was continued for a further peri- 
od of about 8 weeks. When no cytopathic 
effect was detected at the end of the observa- 
tion period, the virus isolation was consid- 
ered to be negative. 

Viral isolates were primarily identified by 
a characteristic cytopathic effect. An indi- 
rect immunofluorescence assay was then 
used for the identification of VZV, cytomega- 
lovirus (CMV), and herpes simplex virus 
(HSV). The monoclonal antibody, highly spe- 
cific for VZV, and the polyclonal antibody to 
HSV were made in the laboratory of one of us 
(M.T.). The procedures for the preparation 
of the monoclonal antibody to VZV have been 
described previously in detail. The mono- 
clonal antibodies, commercially available to 
CMV (Dakopatts, Glostrup, Denmark) and 
to HSV type 1 or HSV type 2 (Syva, Palo 
Alto, Calif), also were used. A neutralization 
test was done for the identification of respira- 
tory syncytial virus and poliovirus with stan- 
dard, commercially available antisera (Sei- 
ken, Tokyo, Japan). In addition, a T-marker 
test was done against an isolate of poliovirus. 

To control the quality of our isolation tech- 
nigues, the isolation attempts were per- 
formed from the vesicular fluid during the 
first 3 days of varicella. The positive rate of 
VZV isolation was more than 90% by method 
A (data not shown). 

The frequency data of virus isolation in the 
two groups were compared by the x° test. 


RESULTS 


Figure 2 shows that 5 VZV isolates 
(4.8%), 23 CMV isolates (19.7%), 5 HSV 
isolates (4.8%), and 1 respiratory syncy- 
tial virus isolate (0.9%) were found in 
the pharyngeal swabs obtained from 
117 children with varicella. The cyto- 
pathic effect appeared within 7 days in 
all5 HSV isolates, but in 2.ofthe 5 VZV 
isolates and in 9 of the 23 the CMV 
isolates, we needed the second subcul- 
ture for the cytopathic effect appear- 
ance. No virus could be isolated from 
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the five children with varicella during 
the incubation period. Four of the 5 iso- 
lates were from the swabbed materials 
obtained 24 to 48 hours after the onset of 
the rash, and the positive rate of those 
tested during this period was 8%. The 
age of the five children with VZV iso- 
lates ranged from 5 months to 7 years. 
The aphthous enanthema in the buccal 
cavity was observed in about one third 
of the patients with varicella. In two of 
the five children with VZV isolates, the 
enanthema was seen when the swabs 
were taken. | 

Table 1 demonstrates a comparative 
study of the incidence of the virus isola- 
tion from the pharyngeal swabs be- 
tween patients with varicella and 
healthy control children. Ten CMV iso- 
lates (14.8%), 2 HSV isolates (2.9%), 1 
respiratory syncytial virus isolate 
(1.4%), and 1 poliovirus isolate (1.4%) 
were obtained from the group of healthy 
children. With regard to the virus isola- 
tion frequency, there was no significant 
difference between the two groups, ex- 
cept for VZV. The CMV and HSV infec- 
tions were inapparent in all the CMV- 
and HSV-pcsitive children in both 
groups, and the clinical features of vari- 
cella did not seem to be explicitly influ- 
enced by CMV and HSV. The 7 HSV 
isolates were all confirmed to be type 1 
by the test of neutralization. A child 
who had been inoculated with a live oral 
poliovirus vaccine 8 days previously 
yielded a polio vaccine virus type 2 in 
the pharynx. 

One hundred four swabs in both 
groups were inoculated onto the cell cul- 
tures by two methods at the same time, 
directly (method A) and after filtration 
(method B). This comparative study of 
virus isolation between the filtrated and 
unfiltrated swabs is shown in Table 2. 
No VZV could be isolated from the 
swabs after filtration. In contrast, CMV 
(93.8%) and HSV (100%) could be iso- 
lated from the filtrated swabs, as wellas 
from the unfiltrated swabs. 


COMMENT 


Although VZV can be readily isolated 
from the vesicular fluid obtained within 
the first 3 days of the rash, it is difficult 
to isolate VZV from the other portions. 
Recently, we have demonstrated vire- 
mia in children with varicella who had 
no underlying diseases, by using a sensi- 
tive human embryonic lung cell culture 
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Pharyngeal Swab 
(Method B) Filtration With 0.45-um Filter Unit 
Inoculation Onto HEL. Cell Culture 


4 


incubation for 7 Days 


4 


C CPE(+) ) —4> Identification 
( CPE(-) 


(Method A) 


——{> Second Subculture 


l 


incubation for 3 Weeks 


T CPE(+) > Identification 
CPE (-) => Negative 


Patients With Varicella (n= 117) gm 50 (Method A) 
| is 67 (Methods A and B) 
Controls (n= 70} s——— 33 (Method A) 
D 37 (Methods A and B) 





Fig 1.—Scheme of virus isolation. HEL indicates human embryonic lung; CPE, cytopathic effect. 


Fig 2.—Virus isolation from patients with varicella. VZV indicates varicella-zoster virus; CMV, 
cytomegalovirus; HSV, herpes simplex virus; and RSV, respiratory syncytial virus. 
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| Table 1.—Incidence of Virus Isolation* 


LLL EO a nsaan aaa 


Patients With Varicella (n=117) 
5/117 (4.3) 


CMVł 23/117 (19.7) 1070 (14.3) 
HSVt 5/117 (4.3) 270 (2.9) 
ASVt 1117 (0.9) 1/70 (1.4) 


0/117 (0) 





incidence (%) 


Controls (n= 70) 
O70 (0) 






170 (1.4) 


*VZV indicates varicella-zoster virus; CMV, cytomegalovirus; HSV, herpes simplex virus; and RSV, 
respiratory syncytial virus. 

tisolation rate was not significantly different by the x? test. 

The isolated strain was type 2 and the vaccine type. 


Table 2.—-Comparative Study of Virus Isolation 
Between Filtrated and Unfiltrated’Swabs* 


Virus Filtrated/Unfiltrated Swab Result 


_ VZV (n=3) 
CMV (n= 16) 
HSV (n=3) 


Filtration (+ )Ailtration (—)=0/3 
Filtration (+ )/filtration (—) = 15/16 
Filtration (+ )/filtration (—)=3/3 





~ ¥*VZV indicates varicella-zoster virus; CMV, cytomegalovirus; HSV, herpes simplex virus. 


technique.*” The viremia has been 


shown not only during the first few days 
of varicella but also in the incubation 
period.° ; 

As far as we know, VZV isolation 
from the pharyngeal area has been re- 
ported in a small number of cases. Gold,’ 
Cesario et al,° and Myers’ reported one 
ease each. Trlifajova et al” reported five 
VZV strains that were isolated, three 
from nasal and two from pharyngeal 
swabs, but their patients with varicella, 
from whom swabbed materials were 
taken, had various forms of congenital 
defects (Down syndrome, alkaptonuria, 
amaurosis, epilepsy, oligophrenia, hy- 
dantoinate syndrome, retinitis pigmen- 
tosa, etc), except for two normal indi- 
viduals. In the present study, we found 
five VZV isolates on the pharyngeal mu- 
cosa at the time of the developing exan- 
them in normal children with varicella. 
Nelson and St Geme” and Trlifajova et 
al” did not isolate VZV from 8 and 57 
pharyngeal swabs, respectively, during 
the preeruption period, and in our 
study, we also did not isolate VZV simi- 
larly from the children during the incu- 
bation period. 

In our study, 23 CMV isolates (19.7%) 
were found in the children with varicel- 
la, and 10 CMV isolates (14.8%) were 
found in the healthy control children. 
Salivary shedding of CMV was ob- 
served commonly, as well as urinary 
shedding. The high incidence of excre- 


1450 AJDC—Vol 143, December 1989 


tion from the pharyngea_ swabs in in- 
fants diminishes accordingly as the age 
increases.” The positive rates of CMV 
from the pharyngeal swabs, 14.3% in 
healthy children and 19.7% in children 
with varicella, were almost the same as 
that found in the reports of many re- 
searchers. “7 As CMV- end HSV-posi- 
tive isolation rates did not differ signifi- 
cantly between patients with varicella 
and healthy control children, no evi- 
dence was demonstrated that the VZV 
infection altered the immunologic state 
of the host. and might increase their pos- 
itive isolation rates. 

Epidemiologic data, ineluding an ex- 
periment of VZV infecticn to the com- 
mon marmoset,” suggest zhat a phase of 
respiratory tract repose exists. Howev- 
er, the incidence of recovering VZV 
from the pharynx was low, and the VZV 
isolates cculd not be found in the swabs 
after filtration. The results of our study 
indicated that a small number of infec- 
tive VZV particles existed on the phar- 
yhx of children with varicella, and that 
the method of testing by filtration may 
affect the isolation of VZV. Why the 
virus is easily isolated from vesicular 
lesions and elusive in the pharynx poses 
some interesting questions. If may be 
possible that the impressive communi- 
eability of varicella results simply from 
the extensive airborne ard contact dis- 
semination of the more thermostable vi- 
rus from the cutaneous vesicles. How- 


ever, these reflections are inconsistent 
with an epidemiologic factor that a pa- 
tient with varicella may transmit the 
disease to other susceptible persons 
from’ approximately 1 day before the 
onset of the rash. To confirm those re- 
flections and to resolve this paradox, we 
will continue with a further isolation 
study of VZV by using a more sensitive 
technique, eg, DNA hybridization. 
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Transmission of Chickenpox in a School Setting 
Prior to the Observed Exanthem 


Philip A. Brunell, MD 


è An epidemic of chickenpox ina class 
Is described. Four children were able to 
transmit Infection prior to the time their 
rash was observed by their parents. A fifth 
child was known to have attended school 
while he had localized varicelliform le- 
sions that were present for 2 days prior to 
the appearance of the generalized exan- 
them. It cannot be ascertained whether 
some of the other children may have had 
similar lesions that were not observed at 
the time they attended school. The first 
classroom case was observed prospec- 
tively so that the time of rash was fairly 
well established. Although he apparently 
transmitted infection prior to the onset of 
rash, virus could not be isolated from the 
respiratory secretion of this child on the 
day he presumably infected his class- 
mate. Virus was not found in his respira- 
tory secretions or those obtained from his 
two siblings before or after the onset of 
rash, although it was recovered from ve- 
sicular fluid. 

(AJDC, 1989;143:1451-1452) 


t is generally assumed that patients 

with chickenpox are contagious prior 
to the onset of rash.’ If these patients 
are indeed contagious at this time, they 
must spread varicella-zoster virus from 
a site other than their skin lesions. It is 
known that many viral infections are 
spread via the respiratory tract and that 
virus can be readily domonstrated in the 
respiratory secretions of patients with 
these infections.” In spite of the pres- 
ence of lesions in the mouths of some 
patients with varicella, isolation of vari- 
cella-zoster virus from pharyngeal se- 
cretions has been reported only rare- 


ly. Systematic attempts by others 
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either have failed® or met with limited 
success.” We present epidemiological 
evidence that indicates that patients 
with chickenpox may be contagious pri- 
or to the time their rash is observed. 
The respiratory tract could not be es- 
tablished as the source of infecting virus 
as varicella-zoster could not be detected 
in respiratory secretions of patients 
with chickenpox. 


EPIDEMIOLOGICAL 
OBSERVATIONS 


The index case was a physician who be- 
came ill with chickenpox. Onset of the typical 
varicelliform rash occurred in his three chil- 
dren 13, 14, and 14 days after the lesions 
were observed on their father’s skin. The 
children were examined thoroughly and 
specimens of nasal and pharyngeal secre- 
tions were obtained daily from the 10th day 
after exposure to the second day following 
the rash. The oldest of the three children was 
first noted to have a varicelliform rash at 
noon on a school holiday; the rash was. not 
present that morning when he was examined 
at the time of specimen collection or the pre- 
vious evening. Consequently, it was as- 
sumed that no skin lesions were present the 
previous day when he last attended school. A 
posteard inquiry at the time of onset of the 
first classroom case indicated that (1) none of 
his classmates had chickenpox previously 
during the school year, (2) none of his class- 
mates had contact with others with chicken- 
pox in the community, and (3) seven class- 
mates had not had chickenpox. 

Chickenpox occurred in five of seven con- 
tacts at approximately 2-week intervals; ie, 
at 17, 28, 48, 57, and 57 days after exposure. 
In four of the five contact cases, including the 
physician’s child, the rash was discovered 
while the children were home. In each of 
these instances, the parents denied that their 
children had attended school when the rash 
was present. The mother whose child had the 
onset of chickenpox at 43 days acknowledged 
that her son had attended school for 2 days 
while lesions were present on his neck. Ex- 


‘tracurricular exposure was denied in all 


cases. All five susceptible sibling contacts of 
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the classroom cases developed chickenpox 2 
to 3 weeks after the household exposures. 


VIRAL STUDIES 


Specimens of vesicular fluid were collected 
on the second or third day of the rash with 
capillary pipettes and taken immediately to 
the laboratory where they were inoculated 
into cultures of human embryonic lung fibro- 
blasts. Specimens of pharyngeal or nasal se- 
cretions were collected with dry cotton 
swabs. These swabs were placed immediate- 
ly into screw-capped tubes containing 1 mL 
of partially frozen (4°C) Eagle’s medium. 
These were taken to the laboratory and the 
Hagle’s medium containing the specimen was 
transferred to a screw-capped tube contain- 
ing a cell monolayer from which the tissue 
culture fluid had been removed. No more 
than 30 minutes elapsed between the collec- 
tion of specimens and inoculation of the 
cultures. 

Eagle’s minimum essential medium with- 
out serum containing 0.15% sodium bicar- 
bonate, 200 U/mL of penicillin, 100 pg/L of 
streptomycin was used for the collection of 
specimens and subsequently for mainte- 
nance medium. Cultures were observed dai- 
ly for the presence of cytopathic effect. Ifthe 
characteristic effect produced by varicella- 
zoster (V-Z) virus was observed, the speci- 
men was assumed to contain V-Z virus. 

The V-Z virus was isolated from vesicular 
fluid obtained from two of the three physi- 
cian’s children and from 8 of 12 vesicle fluid 
samples from other patients that were tested 
in the laboratory during this time. No virus 
was detected in specimens of pharyngeal or 
nasal secretions obtained daily from the phy- 
sician’s three children from approximately 4 
days before to 2 days after the onset of rash. 
The isolate from the resident’s daughter, El- 
len, had been serially passed more than 200 
times and was a prototype strain of V-Z virus ~ 
available from the American-type tissue 
collection. 


COMMENT 


The source of the virus that infected 
the classmate who became ill with chick- 
enpox 17 days following exposure to the 
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physician’s child could not be ascer- 
tained. No skin lesions were known to 
be present at the time exposure oc- 
curred. Although it was assumed that 
infection was spread from another site 
or source, a diligent search was made 
for other contacts and none could be 
found. Efforts to recover virus from res- 
piratory secretions of the physician’s 
child on the day exposure occurred, 


moreover, were unsuccessful. It must 


be assumed that infectious virus was not 
in the respiratory secretions or that the 
test system was too insensitive to detect 
virus that was present. Observations 
that pharyngeal secretions from chil- 
dren with chickenpox could not be used 
to transmit infection to other children 
suggest that infectious V-Z virus might 
not be present in pharyngeal secre- 
tions.” 

A systematic effort to isolate virus 
was successful in only 5 of 117° and 2 of 
22’ throat specimens and 3 of 22 nasal 
swabs obtained after the onset of rash. 
No virus was isolated prior to the onset 
of rash from 56 nasal and 57 pharyngeal 
specimens.’ It was suggested that the 
isolation only after onset of lesions and 
its infrequency might indicate that the 
virus isolated might have been trans- 
ferred by the fingers of these children.’ 
Alternatively, the tissue culture system 
used for isolation may not have been 
sensitive enough to detect small quanti- 
ties of V-Z virus present in respiratory 
secretions, although vesicular fluid iso- 
lates were obtained readily. In an at- 
tempt to increase the chances of isolat- 
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ing virus in the present study, cultures 


were inoculated with larger inoculum ` 


than is normally used and inoculated 30 
minutes after they were collected; nasal 
as well as throat secretions were also 
examined for the presence of virus. 
Since the classroom cases of chicken- 
pox occurred at intervals of approxi- 


‘mately 2 weeks and there were no 


known extracurricular sources of expo- 
sure, these cases were probably serially 
transmitzed. These children spread 
their infections prior to the time their 
skin lesions were observed since, ex- 
cept for one child, their parents denied 
that they had attended school after the 
onset of rash. One child was known to 


-have attended schoo! while localized le- 


sions were present on his neck. These 
lesions were present for 2 days prior to 
che time his generalized eruption was 
observed. Localized vesicles that had 
been excoriated were also observed to 
precede the generalized exanthem in 
one of the physician’s preschool chil- 
dren. 

It is possible, therefore, that localized 
lésions that were not noticed by the par- 
ents might have been the source of virus 
that infected additional children in the 
classroom. Virus might have been dis- 
seminated directly by the fingers of the 
children at the time the vesicles were 
broken. Our judgment that chickenpox 
is contagious prior to the rash is based 
on reports of similar epidemiological ob- 
servations. In one of these reports, it 
was concluded that “infectivity preced- 
ing the eruptive stage in this disease 
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JIFDIABEIES IS A 
DISEASE YOU CAN 
LIVE WITH, 
WHY DID 150,000 
DIELAST YEAR? 


Since 1 out of every 20 people has diabetes, you orob- 
ably know someone who lives with it. 

But what you probably don’t know is what it’s like to 
deal with diabetes: to have to stick to a diet every single 
day; to constantly monitor your blood sugar level; or to 
take insulin injections several times daily. 

And you probably didn’t know that diabetes can lead 
to other diseases, like heart disease, kidney disease and 
blindness. ` 

Or, that every year 150,000 die. } 

Help us find a cure for diabetes. Before you know: 

- someone who dies from tt. 
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application, for he/she will be required 
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pare such articles for publication as 
may be assigned. Although the fellow 
will work under the supervision of a 


- physician-editor, ability to work inde- 


pendently is a must. Ability to use a 
resource library is a strong plus. 
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provided to the successful candidate 


” to cover the 1-year period. — 


Application Forms For an.application 
blank, please write to: Helene M.. 
Cole, MD, Senior Editor, Director, 
Department of Editorial Affairs, ` ' 
Journal of the American Medical. - 
Association, 535 N. Dearborn St., 
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Deadline For Applying Completed 
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soon as possible and must be received 


no later than January 15,1990. The ` 


successful candidate will be notified 
By April 2 2, 1990. 
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American Medical Association 


Morris 
Fishbein 
Fellowship 
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Educational Interventions 
Hugh D. Allen, MD, Columbus, Ohio ee 


Fredric Burg, MD, Philadelphia, Pa 
Harold Levine, MPA, Galveston, Tex 
Barbara Starfield, MD, Baltimore, Md 


Larrie W. Greenberg, MD, Washington, DC 


Purpose. —This department is intended to share information concerning educational efforts in the 
broad field of pediatrics. We welcome studies on the following topics: undergraduate and graduate 
education in medicine and allied health occupations; continuing education of health professionals; 
education of patients and families; and health education for the general public, the community, and 
organizations that contribute to the promotion and improvement of the health of children. 


Editorial Comment. — Although national guidelines for the detection of elevated lead levels in 
children have been developed, how well are they implemented? This study shows how evaluation criteria 
were developed and then used to judge how well various pediatric teaching programs implemented lead 
screening practices. See how they apply to your program. —H.D.A. l 


Lead Screening at Pediatric Teaching Programs 


Karen S. Edwards, MD, Brian W. C. Forsyth, MB, ChB, FRCP 


levated blood lead levels continue to 

occur frequently in children, espe- 
cially among those living in low-income 
inner-city neighborhoods. As evidence 
accumulates that the “safe” level of 
blood lead is lower than previously 
thought,’ the ascertainment of all cases 
of elevated blood lead levels in children 
becomes even more important. 

In 1985, the Centers for Disease Con- 
trol (CDC), Altanta, Ga, issued new 
lead poisoning prevention guidelines 
that state that ideally all children be- 
tween the ages of 9 months and 6 years 
should be screened annually for elevat- 
ed lead levels.’ In 1987, the American 
Academy of Pediatrics (AAP) issued a 
similar set of guidelines.” Both sets of 
guidelines describe the ideal criteria for 
screening, but then specify a list of pri- 
ority groupings for screening if the ideal 
cannot be met. Neither set of guidelines 
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provides specific recommendations re- 
garding arrangements for the central 
collection and interpretation of lead 
screening results or for assuring the 
proper follow-up of abnormal test 
results. 

The extent to which these reeommen- 
dations have been incorporated into 
screening practices at institutions pro- 
viding health care to urban children is 
unknown. To our knowledge, there has 
not been a systematic survey of current- 
ly used methods of screening and provi- 
sion of follow-up for children with ele- 
vated blood lead levels. Because the 
official guidelines provide only priori- 
ties for screening (Table 1) rather than a 
specific definition of groups that must 
be screened, it was expected that there 
would be a broad range of application of 
guidelines. 

The purpose of this study was to de- 
termine the range of lead screening 
practices at urban pediatric teaching 
programs. ‘Teaching programs were 
studied because their screening prac- 
tices are likely to be propagated by their 
graduates and because we assumed that 
their screening standards would best 
reflect the latest guidelines. Programs 
in large cities were chosen to assure that 
the populations served would include a 
large proportion of high-risk children 
(ie, low income, minority, urban). 


Programs provided information re- 
garding age at first screening, the fre- 
quency of screening, and the extent of 
centralization of data collection, inter- 
pretation, and follow-up. They also pro- 
vided information about possible imped- 
iments to ideal screening practices, 
such as the use of venipuncture to obtain 
screening specimens and the lack of in- 
stitutional guidelines for screening. We 
requested information regarding the 
use of the following techniques that 


‘ Table 1.--Suggested Priority Groups 
for Lead Screening? 


. Children aged 12 to 36 months who live 
in, or are frequent visitors to older, dilap- 
idated housing 

2. Children aged 9 months to 6 years who 
are siblings, housemates, visitors, and 
playmates of children with known lead 
toxicity 

3. Children aged 9 months to 6 years living 
in older, dilapidated housing 

4, Children aged 9 months to 6 years who 
live near lead smelters and processing 
plants or whose parents or other house- 
hold members participate in a lead- 
related occupation or hobby 

5. Children aged 9 months to 6 years who 

live near highways with heavy traffic or 
near hazardous waste sites where lead 
is a major pollutant 

. All children 12 to 36 months of age 

. All children 9 months to 6 years of age 
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might improve the completeness of 
screening: on-site free erythrocyte pro- 
toporphyrin (FEP) determination, the 
use of fingerstick capillary specimens, 
and a review by institutions of their own 
screening programs. 


METHODS 


The largest residency training programs 
(judged by the number of positions available) 
in northeastern US cities with populations 
greater than 100 000 were chosen to partici- 
pate inour survey." Telephone contact was 
made in the spring of 1987 by one of us 
(K.S.E.) with the office of each pediatric de- 
partment’s chairperson to determine the 
name of the individual in charge of lead 
screening in the outpatient department. A 
program was not included in the study if 
contact with that individual was not estab- 
lished after three attempts. After we ex- 
plained the survey by telephone and the con- 
tact person agreed to participate, the survey 
was mailed. Participants were guaranteed 
personal and program anonymity. A second 
mailing was sent to nonresponders. 

The survey consisted of 15 multiple-choice 
or short-answer questions concerning proto- 
cols for lead sereening and characteristics of 
the population served. Table 2 shows the 
questions in an abbreviated form. Respon- 
dents were asked to estimate numbers or 
percentages when an actual number or per- 
centage was not available, and they were 
asked to note when a response was only an 
estimate. 


Tablé 2.—Abbreviated Summary of ` 
Questionnaire Items =. . 












. Characterize the program -as urban, 
suburban, or rural . 

2, What proportions of Hispanic, black, 
white, or other groups are served by 
the program? 

3. What are the proportions of payment 
method for visits (self-pay, private in- 
surance, medical assistance)? 

4. What is the initial lead screening test 
used? — l 

§. is the initlal screening step standard- 
ized? 

8. What is the upper limit of normal levels 
for free erythrocyte protoporphyrin, 
zpp, and lead? 

7. Atwhat age are children first screened? 

8. How frequently are children screened? 

9. What percentage of children seen for 
well-child care are being screened? 

10. Are results of capillary free erythrocyte 
protoporphyrin determinations avail- 
able prior to the child's departure from 
the clinic? 

11. Who is responsible for the follow-up of 
children with abnormal screening test 

resuits? 
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ANALYSIS 


We developed criteria to evaluate the 
screening programs based in part on current 
official sereening guidelines. Criteria taken 
directly from the guidelines were a first 
screening by 12 months of ag2 and screening 
at least yearly thereafter. Alchough the offi- 
cial guidelir:es do not call for centralization of 
screening results and follow-up, the need for 
such a system is obvious and we included it as 
the third criterion. Screening programs 
meeting all three criteria were judged to be 
adequate. 


RESULTS 


Twenty-two (78%) of the 28 surveys 
were returned completec. All 22 pro- 
grams characterized themselves as ur- 
ban (rather than suburbar: or rural). All 
programs except 1 served populations 
that were at least 40% minority. At 9 of 
the programs, 80% or more of the popu- 
lation served were from minority 
groups. The proportion af the popula- 
tion receiving medical assistance at 
each center ranged from 49% to 80%. 


Programs were scored for the. pres- | 


ence or absence of the three criteria 


(first screening by 12 months of age, 
annual screening, and céntralization of 
screening results and follow-up). The 
results are shown in Table 3. Six pro- 
grams (27%) met all three criteria and 
were judged adequate. Four programs 
(18%) met none of the criteria. The re- 
maining 12 programs (55%) met only 
one or two of the criteria. 

The most frequently met criterion 
was annual screening, which was done 
at 16 (72%) of the programs. At 10 of the 
22 programs, children were first 
screened later than the recommended 
age of 12 months, with some programs 
screening for the first time as late as 18 
to 30 months of age. Half of the pro- 
grams lacked a mechanism within the 
institution for centralization of collec- 
tion and interpretation of screening re- 
sults and for arranging a follow-up of 
abnormal test results. 

Three of the four programs that met 
none of the criteria were the only three 
programs to indicate that there was no 
institutional protocol for lead screening, 
and that each practitioner followed his 
or her own protocol for screening, inter- 


Table 3.—Program ‘Cfiteria* 


First 
Screening 


Program by Age 12 mo 


> 


<c 7A nMDoO VO ZETA -T-THmAaXM|M IYO VD 


tuaia 


*Plus sign indicates yes; minus sign, no. 





Children 
Screened 
at Least 


Annually Centralization 
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$ 
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pretation, and follow-up of results. All 
other institutions reported that a specif- 
ic protocol was provided for the use of all 
practitioners. 


Half of the programs stated that 90% | 


or more of the population served were 


being screened. Five of the programs 


did not provide information on the ex- 
tent of screening. Of the 6 programs 
reporting less than 90% screening, 2 
served populations in which fewer than 
50% used medical assistance and fewer 
than 50% were from minority groups. Of 
the 17 programs that provided a per- 
centage of the population screened, all 
but 8 provided estimates. The 8 pro- 
grams providing actual percentages ob- 
tained them by routine institutional re- 
view of patient care, either by review of 
medical records or by review of comput- 
er-stored patient data. 

Venipuncture was reported as the 
primary method of obtaining screening 
specimens by seven (82%) of the pro- 
grams, Seven programs reported never 
using fingerstick capillary methods to 
obtain initial screening specimens. Fif- 
teen programs used a fingerstick as ei- 
ther the primary or alternate method of 
obtaining screening specimens. Only 
five (23%) of the programs could obtain 
an FEP result prior to a child’s depar- 
ture from the clinic. 

When asked to indicate the upper lim- 
it of acceptable FEP for screening pur- 
poses, two directors provided incorrect- 
ly high values (60 and 50 g/dL) instead 
of the recommended value of 35 pg/dL. 
Only three of the programs routinely 
reviewed their own lead screening prac- 
tices. Two programs did this by periodi- 
cally reviewing a number of charts. One 
program used information from a com- 
puterized database of patient records. 


COMMENT 


Official lead screening guidelines 
leave much latitude for determining 
which children to screen, It seems ap- 
propriate, in light of the increasing evi- 
dence of the deleterious effect of even 
low-level lead exposure, that the strict- 
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est interpretation should apply to the 
sereening of high-risk, low-income, in- 
ner-city children being served by the 
programs surveyed. 

When we applied our strict set of cri- 
teria to screening practices at urban pe- 
diatric teaching programs, only 27% 
met all three criteria. Forty-five per- 
cent of the programs reported the initia- 
tion of lead screening after the age of 12 
months. This practice leaves children 
unscreened at the age of highest risk for 
the deleterious effects of undue lead ex- 
posure. The lack of central coordination 
of screening data and follcw-up at 50% 
of the programs weakens the important 
link between testing and abatement and 
treatment. 

While we were unable to investigate 
an association between program charac- 
teristics and screening adequacy using 
our data, we were able to determine the 
frequency of certain practices that are 
likely to decrease the adequacy of 
screening. ` 

The lack ofinstitutional guidelines for 
lead screening was reported by three of 
the four programs that met none of the 
criteria for adequate screening. All oth- 
er institutions stated that a protocol was 
provided to its practitioners. 

The use of venipuncture specimens 
for screening probably limits the num- 
ber of children screened because-of the 
extra time required for venipuncture, a 
reluctance to subject children to veni- 
puncture, and, in some instances, the 
requirement that the specimen be ob- 
tained by the pediatric practitioner. In 
our experience, the changeover from 
screening using venous specimens ob- 
tained by physicians to using FEP de- 
terminations on capillary samples ob- 
tained by a trained technician was 
accompanied by a dramatic increase in 
the number of children screened. 
(K.S.E. and B.W.C.F., unpublished 
data, 1987), Hematofluorometers may 
be purchased for approximately $5000, 
are easily operated, and specimens to be 
used as controls may be purchased from 
the distributor. 


The ability to obtain the results « 
capillary sample FEP prior to discha 
ing the child from the clinic lends ses 
al obvious advantages to a screen 
program. It obviates the need for 
nous samples in children with a nor 
FEP value. It allows venous samples 
lead to be drawn immediately on all ¢ 
dren with elevated FEP values, ; 
therefore eliminates the need for 
often difficult to arrange return visit 
phlebotomy. _ 

The limitations of this study inch 
the fact that the characteristics of e 
screening program were obtained 
questioning the head of the progr 
rather than by an actual review of 
programs. Because most programs | 
not reviewed their own screening pr 
tices, the directors’ responses might: 
reflect actual practices. 

It is likely that lead screening gui 
lines will be reviewed in the near fut 
to attempt to increase the likelihooc 
detecting and intervening in even lot 
lead exposure cases. Our study n 
cates that the current guidelines are | 
quently not being met even at teach 
institutions. It is time for each insti 
tion providing well-child care to rev: 
its lead screening practices and to g 
pare for a more intensified effort to 
tect undue lead exposure. 


We thank the program directors who partici 
ed in this study and shared their suggestion: 
improvement of screening programs and } 
Harris for preparing the manuscript. 
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Regulation of Oxygen Concentration Delivered 
to Infants Via Nasal Cannulas 


Nestor E. Vain, MD; Luis M. Prudent, MD; Deborah P. Stevens, RRT; 
Margaret M. Weeter, RRT; M. Jeffrey Maisels, MB, BCh 


è The administration of oxygen to in- 
fants via nasal cannulas is now a common 
practice in neonatal units although the in- 
spired oxygen concentration reaching the 
patient’s airway Is unknown. We mea- 
sured the hypopharyngeal oxygen con- 
centration in 10 Infants who were recelv- 
ing oxygen via nasal cannulas and 
assessed the impact of changes in the 
flow rate and inspired oxygen concentra- 
tion. Weaning these Infants by reducing 
the flow rate, even If changes are slight, 
produces clinically important changes in 
the oxygen concentration reaching the 
alrway. Such changes are poorly tolerated 
by infants with chronic lung disease. 
Changing the flow rate and inspired oxy- 
gen concentration, rather than the flow 
rate alone, provides greater precision and 
is likely to avoid excessive and abrupt 
changes in the oxygen concentration 
reaching the airway. 

(AJDC. 1989;143:1458-1460) 


xygen is commonly delivered via 

nasal cannulas to infants with pro- 
longed oxygen requirements. This prac- 
tice has simplified nursing care consid- 
erably and facilitated early discharge of 
these infants, permitting the adminis- 
tration of supplemental oxygen at 
home. This technique makes it diffi- 
cult, however, to determine the actual 
fraction of inspired oxygen concentra- 
tion (FIo,). Knowledge of the required 
F10, may be important to assess the 
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clinical course and the response to ther- 
apy (eg, diuretics), particularly when 
planning discharge from the hospital. 

To control the FI0,, most clinicians 
vary the flow rate through the nasal 
cannula, while the oxygen source is kept 
constant.’ As the infant breathes, how- 
ever, air enters from the mouth and 
around the nasal cannula, and the actual 
oxygen concentration reaching the air- 
way is unknown. 

Since the hypopharyngeal oxygen 
concentration (Fho,) is virtually identi- 
cal to the tracheal oxygen concentra- 
tion,* we decided to perform direct de- 
terminations of the oxygen concen- 
tration reaching the patient's airway by 
measuring the Fhoọ, at various flow 
rates. Our purpose was to provide guid- 
ance for physicians who administer oxy- 
gen through nasal cannulas and to as- 
sess oxygen delivery during weaning. 


PATIENTS AND METHODS 


We studied 10 infants in clinically stable 
condition who were receiving oxygen via na- 
sal cannulas. The clinical characteristics of 
the infants are listed in the Table. The medi- 


an birth weight was 1290 g (range, 825 to . 


4090 g), and the median weight at the time of 
the study wes 2130 g (range, 1780 to 4090 g). 
The median gestational age at birth was 29 


weeks (range, 25 to 39 weeks), andthe medi- . 
_an postnatal age at the time of the study was 


52.5 days (range, 19 to 123 days). With one 
exception, all patients had received mechani- 
cal ventilation (median duration of assisted 
ventilation, 82 days; range, 0 to 75 days). 

We monitored the heart rate, respira- 
tory rate, transcutaneous oxygen tension 
(TePo,) (Novametrix, Wallingford, Conn), 
and oxygen saturation (by pulse oximetry, 
Biox 3700 Pulse Oxymeter, Ohmeda, Boul- 
der, Colo) throughout the study. Oxygen was 
delivered to the infants via nasal cannulas 
(infant Nasal Cannulas 1601, Salter Labora- 
tories, Arvin, Calif), and we sampled the 
Fho, by using a modification of the nasal 


oxygen sampler (Fig 1).° We measured oxy- 
gen concentrations with a polarographic oxy- 
gen analyzer. The TePo, electrode was cali- 
brated with a zero solution and room air 
according to the manufacturer's directions. 

A 12F suction catheter was introduced 
through the infant’s mouth into the hypo- 
pharynx. The depth of insertion was equal to 
the distance from the mouth to the earlobe. 
The catheter was secured with tape, and 
samples were drawn with the infants at rest 
when the vital signs, TePo,, and oxygen sat- 
uration were stable. Measurements of the 
Fho, were obtained by drawing the gas sam- 
ples slowly into the syringe during a period of 
60 to 90 seconds. Samples were obtained 
throughout various respiratory cycles (inspi- 
ration and expiration), and sampling contin- 
ued until the oxygen analyzer readings re- 
mained stable. The desired Flo, was 
obtained by using a flow oxygen blender 
(Bird HI/LO). The Fio, was measured before 
each hypopharyngeal sampling via a three- 
way stopcock that was placed in line between 
the flowmeter and the nasal cannula. The 
flow rate was selected at the blender’s low- 
flow outlet by using a pressure-compensated 
flowmeter (Timeter 0-3 Flowmeter, Timeter 
Instrument Corp, Lancaster, Pa), The accu- 
racy of the flowmeter was evaluated by mea- 
suring the actual flow with a calibration ana- 
lyzer (Timeter RT 200). 

By using a Latin square design, infants 
were assigned randomly to various gas flow 
rates (0.25, 0.50, 0.75, and 1.0 L/min) and 
oxygen concentrations (100%, 80%, 60%, and 
40%). Readings were obtained when the 
TePo, and oxygen saturation readings were 
stable (3 to 5 minutes after a change in set- 
tings). Each patient was studied with each 
combination of flow rate and Fro, as long as 
the TePo, and oxygen saturations were 
maintained within acceptable limits (TePo, 
40 to 80 mm Hg; oxygen saturation, 85% to 
97%), The flow rate and/or F10, were adjust- 
ed when these limits were exceeded. Thus, 
not every patient was exposed to each Fio0/ 
flow rate combination (Fig 2). The protocol 
was approved by our Clinical Investigation 
Committee, and parental consent was ob- 
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tained for each study. Analysis of variance 
was used to determine the effect of changes 
in the flow rate and blender setting on the 
Fho,. 


RESULTS 


The results are shown in Fig 2. For 
each blender setting and flow rate, the 
differences in the Fho, were significant 
(P<.001). We measured the Fho, in five 
infants who were breathing room air at 
flow rates of 0.25 to 1.0 L/min. In all 
eases, the Fho, ranged from 0.16 to 
0.18. We also determined the Fho, 
(without modifying the flowmeter or 
blender settings) in five patients who 
cried during part of the study period. 
The Fho, decreased during crying by 
17.7% +5.4% (mean+SD) from base- 
line values, and subsequently, it in- 
creased when the infant stopped crying. 
These changes were followed by similar 
changes in the TePo, and oxygen 
saturation. 


COMMENT 


Since the tracheal oxygen concentra- 


tion is almost identical to the Fho,,“' and. 


arterial oxygenation correlates more 
closely with the Fho, than with the set- 
tings of the gas delivery systems,’ we 
thought it important to document the 
actual oxygen requirements (by mea- 
suring the F'ho,) to monitor the severity 
of the pulmonary disease. 

By using a similar method in adults, 
Schacter etal’ reported that the Fho, 
decreases at higher respiratory rates 
and with mouth breathing. We did not 
analyze respiratory patterns, but we 
observed an average decrease in the 
Fho, of 17.7% when infants cried and a 
subsequent increase when they stopped 
crying. These changes in the ho, were 
followed by similar changes in the TePo, 
and oxygen saturation. When infants 
breathed room air at various flow rates, 
the Fho, was 0.16 to 0.18 in all cases, 
indicating mixing between epee and 
expired gases. 

Fan and Voyles’ used an indirect 
method to caleulate the oxygen require- 
ments of these patients. They adminis- 
tered 100% oxygen via a nasal cannula 
and adjusted the flow rate to obtain a 
TePo, similar to that obtained when a 
known F10, was administered via an ox- 
ygen hood. By using their recommenda- 
tions to calculate the oxygen flow when 
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Patient 


Clinical-Characteristics of Infants Studied . 


Days 
Recelving Assisted Gestational Postnatal Weight, Weight, 


Diagnosis* ~ Ventilation Age, wk Age, d 
HMD, BPD 9 33 19 
Aspiration 0 30 24 

pneumonia, BPD 
HMD, PIE, BPD 51 25 62 
HMD, BPD 44 27.5 68 
HMD, BPD 24 31 40 
HMD, PDA, BPD 32 28.5 54 
HMD, BPD 32 31 51 
HMD, PDA, BPD 46 28 87 
HMD, BPD 75 25 123 
PPH, pneumothorax, 18 _ 39 31 


BPD 


Birth Study 
g g 
1980 1800 
1380 2145 
860 1780 
870 2120 
1490 2076 
1200 1900 
1590 2380 
1040 2335 
825 3620 
4040 4090 


*HMD indicates hyaline membrane disease; BPD, bronchopulmonary dysplasia; PIE, pulmone 
interstitial emphysema; PDA, patent ductus arteriosus; and PPH, persistent pulmonary hypertension. 





Fig 1.~—Hypopharyngeal oxygen (O,) sampler. A rubber ring was used to fit the analyzer pro 
securely to the Bird T piece that was connected to a 12F suction catheter and a 60-mL syrin 
via 15-mm adapters and endotracheal tube adapters. The system was made airtight by seali 
the plastic adapters with ethylene dichloride cement. 


Fig 2.—Hypopharyngeal oxygen concentration (Fho,) by flow rate and inspired oxygen conce 
tration. Seven to nine measurements were obtained at each setting, with the exception of 0. 
and 0.25 L/min at an inspired oxygen concentration of 40% where six and five measuremen 
respectively, were obtained. 
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switching an infant from an oxygen hood 
to a nasal cannula, we frequently found 
TePo, values to be higher than predict- 
ed. The patients who were studied by 
Fan and Voyles,° however, were signifi- 
cantly larger than ours (mean weight, 
3155 vs 2130 g, respectively), and five of 
their infants weighed more than 3500 g. 
Because smaller infants have a small 
inspiratory flow and minute ventilation, 
they entrain less room air, and the oxy- 
gen concentration reaching the airway 
is likely to be greater. By using regres- 


sion analysis, however, we did not find a ° 


significant inverse relationship be- 
tween the Fho, and weight when the 
flow remained constant. 

Infants in stable condition with 
chronic lung disease are frequently 
switched from an oxygen hood to nasal 
cannulas. Subsequently, weaning is 
performed by lowering the flow rate, 
usually in 0.125- to 0.25-L/min decre- 
ments. Figure 2 shows that a decrease 
in the flow rate from 0.75 to 0.50 L/min, 
at an F10, of 1.0, represents a drop in the 
Fho, from 0.60 to 0.44. Similarly, dis- 
continuing oxygen therapy from a pre- 
vious flow rate of 0.25 L/min, at an FIO, 
of 1.0, decreases the Fho, from 0.84 to 
0.17 or to 0.18. It is not unusual to ob- 
serve a large drop in a patient’s TePo, or 
oxygen saturation when oxygen is dis- 
continued in this manner. Changes of 
this magnitude are poorly tolerated by 
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infants with bronchopulmonary dyspla- 
sia and are seldom attempted in infants 
who receive oxygen via hoods. 
Flowmeters that are capable of deliv- 
ering lower rates (0.125 L/min) might be 
more useful for these patients but were 
not available in our unit at the time of 
this study. However, Fig 2 shows that 
decreasing the flow from 1.0 to 0.25 
L/min at an F10, of 1 results in a drop of 
approximately 30% in Fho,. Assuming a 
linear relationship, a decrease of 
0.125 L/min would lower the Fho, by 
approximately 5%, an unacceptably 
large change in clinical practice. 
Although our data suggest that 
greater precision can be achieved by 
modifying both the FIo, and flow rate 
during the process of weaning, inspec- 
tion of Fig 2 indicates that reducing the 
F10, below 60% has little utility because 
of the minimal change in the Fho, that 
occurs with a change in the flow. As a 
practical zuideline, it appears that 
weaning should be initiated at an F10, of 
100% by dacreasing the flow rate from 
1.0 to 0.25 L/min. For the next step, the 
flow rate should be returned to 0.75 
L/min at an F10, of 80%, followed by a 
decrease in the flow rate to 0.25 L/min. 
The same sequence can be applied at an 
F10, of 60%. There does not appear to be 
any advantage in decreasing FIo, con- 
centrations below 60%, and once this 
level has been reached, a decrease in the 


flow rate alone is the preferred course of 
action. 

Although our method for measuring 
the Fho, is simple, it is not practical for 
everyday clinical use. The data in Fig 2 
can be used, however, to provide an 
estimate of the appropriate flow rate 
and F'lo,. The SDs show that a consider- 
able individual variation in the Fho, 
may, nevertheless, occur, and indepen- 
dent verification of blood oxygenation is 
necessary at appropriate intervals, The 
application of this technique should, 
therefore, be limited to well-controlled 
inpatient settings. 


We are most grateful to Dean Hess, MEd, RRT, 
for his generous assistance, and to Waldemar Car- 
lo, MD, for his critical review. 
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Congenital Cardiovascular Malformations in Twins 
and Triplets From a Population-Based Study 
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è Data from the Baitimore-Washington 
Infant Study of congenital cardiovascular 
malformations permitted detailed analy- 
sis of congenital cardiovascular malfor- 
mations In 62 twins and 3 triplets and 2303 
singleton cases. A probability sample of 
controls (n = 2793) included 43 twins. The 
case prevalence of multiple births was 28 
of 1000, compared with a 15 of 1000 preva- 
lence ‘among controls (y’=5.7). There 
were more girls among case twins than 
among case. singletons and controls 
(= 9.0). Monozygosity was no more fre- 
quent in case twins than in controls, Loop- 
ing defects occurred in 4 monozygotic 
twin pairs compared with only 1 dizygotic 
twin pair. The twinning process itself may 
be implicated in the development of con- 
genital cardiovascular malformations in 
some of these infants, especially those 
with looping defects, but concordance of 
types of defects in 4 of 65 pairs implicates 
genetic factors in the determination of 
some forms of congenital cardiovascular 
malformations. 

(AJDC. 1989;143:1461-1463) 


uman twins are a unique resource 

for evaluating genetic and environ- 
mental contributions to the etiology of 
birth defects such as congenital cardio- 
vascular malformations (CCVM). Al- 
though familial aggregation has been 
demonstrated consistently for CCVM, 
studies of twins with this common group 
of birth defects have failed to confirm a 
significant genetic component.” Clini- 
cal and epidemiological studies of 
CCVM have reported an increased fre- 
quency of these malformations among 
same-sex twins.**” The cause of this ap- 
parent excess has been attributed to the 
potentially teratogenic effect of the 
monozygotic twinning process itself.’ 
- An accurate estimation of the preva- 
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lence and determination of types of 
CCVM among twins compared with 
those among singletons has not yet been 
achieved. Data available on multiple 
births from the Baltimore-Washington 
Infant Study (BWIS), a population- 
based case-control study of CCVM, per- 
mit a detailed descriptive analysis of 
heart defects in multiple births com- 
pared with heart defects in singletons. 
We were thus able to address the follow- 
ing issues: (1) prevalence of CCVM in 
twins compared with prevalence in sin- 
gletons; (2) the frequency of monozygo- 
sity. and dizygosity among affected 
twins; (3) the sex ratio of case twins, 
compared with sex ratio of case single- 
tons; (4) concordance for CCVM among 
pairs of monozygotic twins and dizygot- 
ic twins; and (5) evidence of genetic fac- 
tors contributing to CCVM. 


METHODS 


Data for this study came from all infants 
enrolled in the BWIS between January 1981 
and December 1986. The BWTIS is an ongoing 
case-control study of the resident birth co- 
hort of the State of Maryland, the District of 
Columbia, and six counties in Northern Vir- 
ginia, an area of approximately 90 000 annual 


` births.” Virtually complete ascertainment of 


all liveborn infants in the first year of life with 
confirmed CCVM is achieved through multi- 
ple case sources including 6 pediatric cardiol- 
ogy centers and 52 collaborating hospitals. A 


' systematic review of autopsy logbooks at 


community hospitals, together with an annu- 
al review of death certificates, ascertains un- 
referred cases.” 

Cases are defined as infants less than 1 
year old with structural cardiac abnormali- 
ties confirmed by echocardiography, cardiac 
catheterization, surgery, or autopsy. Patent 
ductus arteriosus in premature infants (ges- 
tational age, <38 weeks) is excluded, Control 
infants had, by definition, no cardiac defects. 
A probability sample of control infants was 
selected by computer algorithm to be repre- 
sentative of the birth cohort within area hos- 
pitals.® Strict confidentiality is maintained 
for all data gathered from human subjects, 
and the BWIS has institutional Human Sub- 
jects Review Board approval. 

When multiple members of a twin or trip- 


let set have CCVM, only the firstborn infai 
is considered a “case.” Zygosity is dete 
mined chiefly by the mothers’ reports, sin 
information regarding placentation or ser 
logical markers is usually unavailable. 

Congenital cardiovascular malformatior 
were classified into embryonic mechanist 
groups using the system of Clark”: (1) con 
truncal malformations, such as tetralogy 
Fallot; (2) hemodynamic abnormalities, suc 
as perimembranous ventricular septal di 
fect; (3) extracellular matrix abnormalitie: 
such as atrioventricular canal; (4) excessiv 
cellular death, such as Ebstein's anomal; 
and a group of as yet unverified categorie 
(5a) looping abnormalities, such as levoca: 
dia; (5b) targeted growth abnormalitie: 
such as total anomalous pulmonary venot 
return; (5c) and other defects, such as pulmi 
nary vein stenosis. The advantage of th 
classification system is that it permits aggr 
gation of seemingly diverse anatomic defec! 
into groups that are hypothesized to be dı 
velopmentally related. 


RESULTS 


From 1981 to 1986, 62 case twins ( 
whom 2 pairs were conjoined) and 3 cas 
triplets were included among the 23( 


. case infants whose parents were inte 


viewed in the BWIS. In this analysi: 
conjoined twin pairs were classified as 
case twin and 1 cotwin. Among 27$ 
control infants, there were 43 infant 
from multiple gestations, none of who! 
was conjoined or a triplet. 

Cases were almost twice as likely : 
controls to be from a multiple birt 
(2.8% of cases and 1.5% of control 
P<.03, Table 1). However, the distr 
bution of zygosity was very simil: 
among case infants (83.9% were mon: 
zygotic) and control infants (27.9% we1 
monozygotic), with no significant e: 
cess of monozygosity observed in case 
(x’= 0.418). There were significant! 
more girls than boys in the case grou 
compared with twins in the contr 
group Q? = 9.0, P<.005, Table 1), whi 
the ratio of male to female infant 
among case singletons was equal to th: 
among controls. 

Some types of CCVM, such as aort 
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Table 1:—A Comparison of the 
Proportion of Twins Among Cases 
and Controls* 





Cases (%){ Controls (%)F 







(n=2303)  (n=2793) 
Twins 65 (2.8) 43 (1.5) 
Singietons 2238 (97.2) 2750 (98.5) 





*y?= 6.72, P<.03. 

{Proportion of males in twins was 29.2%, in 
singletons 51.0%. 

Proportion of males in twins was 58.1%, 


n 
singletons 50.2%. 


Table 2.—Congenital Cardiovascular 
Malformations in Male and Female 

Multiple Births by Mechanistic Group 
and Specific Lesion 










: Mechanistic Group of 
Defects 


1 Conotruncal 






Male Female 








Tetralogy of Fallot 1 3 
Dextrotransposition of the 
great arteries 0 2 






2 Hemodynamic 
Secundum atrial septal 
defect 5 
Coarctation of the aorta 0 
Perimembranous ventricular 
septal defect 4 
Aortic valve stenosis 2 
2 
1 









Pulmonary vaive stenosis 
Bicuspid aortic valve 
Hypoplastic left heart 
syndrome 0 
Patent ductus arteriosus 0 
Pulmonary atresia 6 
0 
2 









Double aortic arch 
3 Extracellular matrix 
Atrioventricular canal 
4 Cellular death 
Muscular ventricular septal 
defect | 0 
Ebstein's anomaly 0 
5 Unconfirmed categories 
a Looping '’ 2 3 
b Targeted growth 
Total anomalous 
pulmonary venous 
return 0 1 
c Miscellangous 
Pulmonary vein atresia O 1 
Pulmonary vein 
`- stenosis 
Cardiomyopathy 

















valve stenosis, secundum atrial septal 
defect, and coarctation of the aorta, 
have been reported to have altered sex 
ratios,” but among BWIS twins these 
alterations in sex ratio were not ob- 
served (Table 2). Aortic valve stenosis, 
reportedly more common in boys, was 
found in four twin girls and two twin 
boys; coarctation of the aorta, also usu- 
ally more common in boys, was found in 
. three twin girls but no twin boys. Con- 
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j _. Table 3.—Congenital Cafdiovascular Malformations in Twins and Singletons ' . 





Mechanistic Group 
of Defects MZ DZ 


Conotruncal 
Hemodynamic 42 27 





Extracellular matrix 2 3 
Cellular ceath 2 1 
Looping 4 1 
Targeted growth 0 1 
Miscellaneous 0 3 





Twins, No. (%)* 











Singletons, 
No. (%} 





uz Total 












1 7 (10.8) 399 (17.8) 
1 AD (61.5) 1332 (59.5) 
1 6 (9.2) 195 (8.7) 
0 3 (4.6) 81 (3.6) 
0 5 (7.7) 88 (3.9) 
0 1 (1.5) 56 (2.5) 






3 (4.6) 87 (3.9) 





*MZ denotas monozygotic; DZ, dizygotic; and UZ, unknown zygosity. 


versely, secundum atrial septal defect, 
with a reported excess in girls, was di- 
agnosed in five twin boys but no twin 
girls. 

The types of CCVM noted in twins 
and singletons are compared in Table 3. 
Conotruncal and targeted growth de- 
fects were slightly less common in twins 
than in singletons, although the small 
number of twins with these defects 
made rigcrous statistical comparison 
problematic. With the exception of the 
slight, but not significant, increase in 


the looping defect category among 


twins compared with singletons, the 
other groups were similar in propor- 
tions. Looping defects occurred in 4 
(18.2%) of 22 monozygotic twins, but 
only 1 (2.5%) of 40 dizygotic twins. 
Among the nonconjoined twins, 4 
case twins had a cotwin with CCVM. Of 
the 20 pairs of monozygotic noncon- 
joined twins, there were 2 pairs (10%) of 
twins in which both members of the pair 
were affected. In 1 pair, both had secun- 
dum atrial septal defect, while in the 
other, 1 twin had pulmonary valve ste- 
nosis and 1 had perimembranous ven- 
tricular septal defect. Of the 40 dizygot- 


. le twin and triplet sets, 2 (2.5%) had 


affected cożwins. One set of triplets had 
2 affected members, 1 with bicuspid aor- 
tic valve ard the other with hypoplastic 
left heart syndrome. In addition, both 
members of a pair of twins of unknown 
zygosity had atrioventricular canal. 
Each of the affected twin sets were con- 
cordant for mechanistic group, but not 
necessarily for specific anatomical 
defect. 

Extracardiac anomalies occurred in 
15 case twins (23.1%) and in none of the 
control twins in the BWIS. Cytogenetic 
anomalies were not reported in any of 


. the monozygotic case twins and in only 3 


of the dizygotic case twins (trisomies 18, 
18, and 21). Among case twins with non- 
cytogenetic extracardiac anomalies, 2 
monozygotic twins had umbilical herni- 
as, and 1 had a diaphragmatic hernia. 
The 2 pairs of conjoined twins had multi- 
ple malformations. Two dizygotic case 
twins had omphaloceles, 1 had pectus 
excavatum, 1 had aniridia, 1 had micro- 
cephaly, and 1 had VATER association. 
One case twin of unknown zygosity had 
a limb reduction defect, a cleft palate, 
and an absent humerus. 


COMMENT 


The BWIS attempts to achieve com- 
plete ascertainment of all confirmed 
CCVM in the resident birth cohort in- 
cluding CCVM in multiple gestations. 
Diagnostic criteria are deliberately 
strict to prevent inclusion of potentially 
innocent murmurs detected only by aus- 
cultation and otherwise unconfirmed. 
Although previous studies have sug- 
gested a higher prevalence of CCVM, 
there is agreement that the prevalence 
of confirmed CCVM is approximately 4 
per 1000 among liveborn infants under 1 
year of age.” 

In the BWIS, there was an excess of 
case twins compared with control twins. 
An association between multiple births 
and CCVM has been observed by others 
in epidemiological studies of birth de- 
fects using both prospective and retro- 
spective methods.” Twinning itself 
may contribute to the development of 
cardiac defects if the presence of two 
embryos developing in the same uterus 
alters the “biological clock” of one or 
both.” 

In the BWIS, the distribution of zy- 
gosity was similar in multiple gestations 
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in cases and controls. In contrast to pre- 
vious studies in which an excess of 
monozygotic twins has been reported,” 
results from some of these earlier series 
may have reflected ascertainment bias 
for monozygotic twins, or lack of sys- 
tematic diagnosis of heart defects. In 
our study, zygosity information was 
available only through mothers’ reports 
rather than by examination of the pla- 
centas or serological markers. The lat- 
ter two methods are preferable, but 
when these methods have not been 
used, the questionnaire method of zy- 
gosity determination has been em- 
ployed with nearly comparable re- 
sults.” 

More female case twins were re- 
ported in the BWIS, a finding also noted 
by Anderson.’ The reason for an excess 
of twin girls among liveborn cases of 
cardiac malformation is difficult to de- 
termine, since female singletons with 
CCVM are not overrepresented. In an 
unselected series of spontaneously 
aborted twins with and without heart 
defects, female twin pairs were more 
likely to be aborted earlier in gestation, 
while male twin pairs were more fre- 
quently aborted toward the end of the 
pregnancy.” This suggests differential 
survival of female twins who, if not 
aborted early, may be more likely to be 
born alive even with a heart defect. 
Measurement of differential survival 
was not possible using data from the 
BWIS, which ascertains only liveborn 
infants. Carefully designed fetal echo- 
cardiography studies may help to re- 
solve questions about both the appar- 
ently altered sex ratio in twins with 
CCVM and the incidence of CCVM in 
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twins compared with singletons. 
Looping abnormalities accounted for 
almost twice the proportion of twins 
compared with the proportion of single- 
tons (7.7% and 3.9%, respectively), and 
were also more frequently reported in 
monozygotic than in dizygotic twins. 
Looping abnormalities may represent 
disturbances of laterality. Burn and 
Corney’® attributed the excess of same- 
sex twins to defects related to cleavage 
of the single zygote, and they suggested 
that a disturbance of laterality should be 
more common in monozygotic twins. 
- The lack of concordance in monozy- 
gotic twins has been used as evidence 
that there is little or no genetic contri- 
bution to the etiology of heart defects.’ 
The results of this twin analysis of popu- 
lation-based case-control data did not 
directly support that conclusion, as 10% 
of the monozygotic but only 2.5% of the 
dizygotic cases had affected cotwins. 
The use of a classification system of 
heart defects that permits grouping of 
lesions by presumed pathogenic mecha- 
nism has proved useful in studying the 
familial recurrence of CCVM in human 
families’ and may be equally useful in 
evaluating concordance in twins since it 
highlights similarities that may be over- 


looked when an anatomic classification. 


system is used. 

The proportion and type of extracar- 
diac anomalies were different in case 
twins compared with case singletons 
and with controls. Bearing in mind that 
the numbers are small, there were rela- 
tively few cytogenetic anomalies in case 
twins compared with case singletons.” 
This may be due to selection, since aneu- 
ploidy is associated with a very high 
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spontaneous abortion rate.” Aneuploi- 
dy and a heart defect may be relatively 
incompatible with survival to live birth. 
Noncytogenetic extracardiac anomalies 
were relatively common in case twins. 
This may reflect a teratogenic effect of 
twinning itself, since none of the case 
twins with extracardiac anomalies had 
similarly affected cotwins. 

In summary, we found that (1) heart 
defects occurred in excess among multi- 
ple gestations, but the distribution of 
zygosity was not different among cases 
with CCVM compared with controls; (2) 
looping abnormalities appeared to be in- 
creased; and (3) among twin pairs, only 
6.2% had a cotwin with CCVM, but the 
defects were concordant by mechanistic 
group. 

These findings lead us to speculate 
that the twinning process may be re- 
lated or contributory to the develop- 
ment of CCVM, particularly looping 
and conotruncal defects. This process 
would not be expected to affect both 
members of a twin pair equally. This 
may account for the large proportion of 
discordant twin pairs. However, since 
all sets in which multiple members were 
affected showed concordance for mech- 
anistic group, the suggestion remains 
that development of cardiac defects at 
some level may be under genetic 
control. . 
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Nonphenylketonuric Hyperphenylalaninemia 


Mary Joann Lang, PhD; Richard Koch, MD; Karol Fishler, PhD; Robert Baker PhD 


è Sixteen subjects with nonphenyike- 
tonuric hyperphenylalaninemia were fol- 
lowed up during a period of years. Dietary 
treatment did not seem to Influence the 
outcome, and no relationship between 
blood phenylalanine and intellectual out- 
come was demonstrable. 

(AJDC. 1989;143:1464-1466) 


[t was some years after phenylketon- 

uria (PKU) was described by Filling, ' 
that clinicians became aware of milder 
forms of hyperphenylalaninemia. Ter- 
minology for the various degrees of hy- 
perphenylalaninemia was confusing.’ In 
addition, it was unclear what levels of 
phenylalanine required dietary treat- 
ment.° 


In an attempt to elucidate the long- 


term outcome of children with milder 
forms of hyperphenylalaninemia, it was 
decided to follow up all patients more 
than 5 years old with non-PKU hyper- 
phenylalaninemia, seen at the Chil- 
drens Hospital of Los Angeles since 
1957. It was possible to locate 20 such 
children, some of whom were treated 
for a time with a phenylalanine-re- 
stricted diet while others were not. Of- 
ten treatment with the phenylalanine- 
restricted diet was instituted because 
the index case was thought initially to 
have classic PKU or because the clini- 
cian in charge based his or her decision 
to treat on some arbitrary value such as 
“over 720” ywmol/L or “over 900” 
pmol/L. The major reason for confusion 
regarding treatment was that good data 
documenting dietary benefit or lack 
thereof were not available. The largest 
published series consisted of 14 chil- 
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dren’ with mild hyperphenylalaninemia 
seen at the Boston (Mass) Children’s 


‘Hospital. Thus it was hoped that this 


review of experience at the Childrens 
Hospital of Los Angeles would shed ad- 
ditional information on the natural his- 
tory of children with non-PKU 
hyperphenylalaninemia. 


METHODS 


Since 1957, infants and children with all 
degrees cf hyperphenylalaninemia have 
been referred for evaluation to the PKU 
Clinic at Cuildrens Hospital of Los Angeles, 
Twenty children met the following criteria 
and were included in our study: 

1, phenylalanine blood levels, on a normal 
diet, between 240 and 1199 pmol/L and nor- 
mal biopterin studies in urine. 

2. a typical response on a natural protein 
challenge of 180 mg/kg per day of phenylala- 
nine for 3 days with blood phenylalanine lev- 
els less than 1200 pmol/L and absent-to-little 
excretion o: organic acids in the urine. 

3. identification by either newborn screen- 
ing programs or sibling testing in affected 
families, 

4, age olcer than 5 years. 

The Wecasler Intelligence Scale for Chil- 
dren-Revised was administered to provide a 
global index of current intellectual function.’ 
For persons older than 16 years, the 
Wechsler Adult Intelligence Scale-Revised* 
was administered. The Bender Visual-Motor 
Gestalt Test’ for children was given to assess 
perceptual motor function utilizing the Kop- 
pitz’ scoring system for determining mental 
age. The Wide Range Achievement Test” 
was used ta measure academic achievement 
in reading, spelling, and arithmetic, and the 
Vineland Sccial Maturity Scale” was admin- 
istered as 2 measure of social competence. 
The PKU Collaborative Study Family. Eval- 
uation Form measured family stability" and 
provided an overall view of family function. 
Since this is an unstandardized procedure, 
the Two-Factor Index of Social Position” 
(Hollingshead Seale) provided additional in- 
formation necessary to evaluate family sta- 
bility. Due to the small sample size, nonpara- 
metric test procedures as well as cluster 
analysis were employed. Spearman Rank 
Order Correlations and the Mann-Whitney 
U test were also utilized. 


DESCRIPTION OF THE SAMPLE 

Four of the 20 families decided not to 
participate due to travel limitations or 
time restrictions. Of the remaining 16 
patients, 9 were female and 7 male. All 
were white and averaged 15 years of 
age, ranging from 5 to 39 years. Nine 
patients had been on a restricted phen- 
ylalanine diet for varying periods. The 2 
oldest patients (ages 30 and 39 years) 
were born prior to availability of treat- 
ment. The 5 youngest were untreated 
because our experience suggested that 
dietary treatment was unnecessary. 

The pregnancy history of the mother 
of each child was ascertained and found 


to be normal as was birth weight and 


early development. Three families had 
two patients each; thus, there were 18 
family cohorts. Two families had a histo- 
ry of hypertension, but there were no 
major congenital anomalies or other 
metabolic disease. There was a history 
of depression in one patient who was 
treated with the phenylalanine-re- 
stricted diet and in one who was not. 
Another patient received counseling for 
emotional difficulties in school and yet 
another required academic tutoring 
while attending regular school. Except 
for these four patients, all others ap- 
peared to be remarkably free of extra- 
neous factors that might have altered 
normal development. One patient had 
been slightly premature, weighing 2200 
g and measuring 43 em in length at 
birth. 
RESULTS 

We identified two clusters: one treat- 
ed and the other untreated. The first 
group consisted of 9 patients who had 
received a phenylalanine-restricted diet 
for an average of 4 years 3 months 
(range, 1 to 9 years). None of these were 
on dietary restriction at the time of as- 
sessment for this study. Among the 
treated patients the mean IQ was 98.5, 
compared with an associated maternal 
mean IQ of 114. Among the 7 untreated 
patients the mean IQ was 101.6, with an 
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associated maternal mean IQ of 106.7. 
The mean IQ of all 16 patients was 99.9, 
compared with a maternal mean IQ of 
110.8. Due to the small sample size and 
due to the fact that adults were tested 
with the Wechsler Adult Intelligence 
Seale and the children with the 
Wechsler Intelligence Seale for Chil- 
dren, this difference was not considered 
significant. 

Table 1 delineates blood phenylala- 
nine levels; overall, verbal, and perfor- 
mance IQ scores; Wide Range Achieve- 
ment scores in reading, spelling, and 
arithmetic; Bender Koppitz scores; and 
Vineland Social Maturity results at the 
time of the study. These data were ana- 
lyzed by the Spearman Rank Order Cor- 
relation. All of the correlations of IQ 
with current phenylalanine levels were 
negative, ranging from -0.107 to 
— 0.176. There was no consistent corre- 
lation between blood phenylalanine lev- 
el and IQ results. Four patients ex- 
hibited phenylalanine levels above 900 
wmol/L at the time of testing; none dis- 
played the usual findings of classic 
PKU. | 

Additional analyses were made to in- 
vestigate the possible beneficial effects 
of diet therapy on educational achieve- 
ment or behavior. These data again did 
not reveal any significant beneficial as- 
sociation between diet therapy and the 


assessments utilized in this study, 
namely the Wechsler Intelligence Scale 
for Children, Wechsler Adult Intelli- 
gence Scale, Wide Range Achievement 
Test, Bender Gestalt, or the Vineland 
Social Maturity Scale. | 

Since the degree of dietary adherence 
(compliance) and duration of dietary 
therapy could also be factors” that 
might influence outcome, these two 
items were also evaluated. Compliance 
was evaluated by serial phenylalanine 
levels. Again no significant correlations 
were found between adherence to diet 
and/or outcome, or duration of therapy 
and outcome as measured by IQ, aca- 
demic achievement, or behavior. 

Correlations were also sought be- 
tween the Hollingshead Two-Factor In- 
dices of Social Position and the results of 
intelligence and behavior tests (Table 
2). In this case the Hollingshead Score 
was used as an indicator of factors or 
influences that might enhance the likeli- 
hood of dietary compliance. A signifi- 
cant negative correlation was demon- 
strable between this measure and 
verbal IQ scores (P<.02) and perfor- 
mance IQ scores (P<.01). A similar 
analysis in this group of treated subjects 
of Hollingshead Indices with Wide 
Range Achievement Test scores re- 
vealed a significant negative correlation 
with reading (P<.01) but not with spell- 


ing (P>.05) and arithmetic (P>.05). A 
positive correlation was observed be- 
tween the Bender Gestalt Visual Motor 
Test and the Hollingshead Scores 
(P<.05). However, a negative correla 
tion was observed between the Vine 
land Social Maturity Scale and the Hol. 
lingshead Scores (P>.05). Finally 
there was no significant correlation be 
tween the PKU Collaborative Stud; 
Family Evaluation Form and outcome 
of the treated and untreated patients 
These results demonstrate the lack of : 
consistent relationship between compli 
ance with and duration of dietary thera 
py and psychoeducational outcome ir 
these patients (Table 2). 
_ COMMENT 

The following classification is ac 
cepted in most centers treating childrer 
for PKU, and is the basis of this report. 

Classie PKU refers to individual: 
with the following: elevated phenylala: 
nine levels generally exceeding 120( 
ymol/L on a regular diet; excretion o 
the typical organic acid metabolites o 
phenylalanine in the urine; and little-to 
no phenylalanine hydroxylase activity 
in the liver. Without treatment these 
individuals usually are severely mental. 
ly retarded and develop neurologica 
signs and symptoms over a period o 
months or years.’ 

Atypical PKU is descriptive of indi 


Table:1.— Phenylalanine Level and Psychometric Test Resu Its* 


Wechsler Scales 
mereen annanassae 


_ Patient 

No./Age, y mo Pheny IQ 
1/9/7 11.5 100 
2114/5 12.4 105 
3/5/2 11.5 85 
4/1617 7.1 112 
5/6/5 10.3 111 
6/5/2 11.9 80 
7/5/5 8.3 118 
8/21/5 13.4 99 
9/22/0 © 153 99 
10/30/0 15.1 111 
11/18/2 17.0 102 
12/39/0 10.3 79 
13/17/0 19.4 94 
14/18/0 5.2 89 
15/13/0 ' 13.3 109 
16/7/5 4.4 105 


Wide Range Achievement Test 


Verbal Performance 
IQ Reading Spelling Math Bender Vineland 
90 112 115 134 98 2 140 
103 108 90 117 106 0 125 
79 95 76 70 108 15 109 
107 112 130 130 155 1 121 
114 105 76 8 115 8 127 
81 81 71 73 98 18 109 
124 105 59 89 93 ` 17 123 
104 87 91 114 85 2 116 
103 94 111 109 97 0 110 
108 114 105 108 114 0 114 
95 110 92 90 61 0 412 
82 77 63 71 49 0 78 
100 B9 107 123 63 0 113 
89 100 73 68 54 0 100 
101 118 93 94 78 1 120 
106 104 112 106 108 1 121 


*Bender represents Bender-Koppitz scores; Vineland, the Vineland Social Maturity Scale. 
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Table 2. —Cortelation of the Results of Hollingshead Two-Factor indices of Social 
Position ere of Stability and Thus Compliance) With Diet TERP in Variant 
: | _ Hyperphenylalanineria Z 


eT Rank Order Correlation (Rho) P 


Wechsier Scales 
Verbal 


Performance 
Totai Score 


Wide Range Achievement Tests 
Reading 


Spelling 

Arithmetic 
Bender-Gestalt 
Vineland Social Maturity Scale 


viduals with blood phenylalanine levels 
of 600 to 1199 pmol/L who usually re- 
main asymptomatic without specifie di- 
etary treatment and may not excrete 
significant amounts of phenylalanine 
metabolites in their urme. Phenylala- 
nine hydroxylase is significantly de- 
creased in the liver and ranges from a 
few degrees of activity to as high as 5% 
to 10% of the normal activity. 

Benign persistent hyperphenylalan- 
inemia refers to persons with blood 
phenylalanine levels of 240 to 599 
pmol/L and normal urinary findings 
that do not require treatment. 

The purpose of this investigation was 
to evaluate the impact of non-PKU hy- 
perphenylalaninemia on the mental and 
physical health of affected individuals. 
We also assessed whether a phenylala- 
nine-restricted diet during the early 
years of life was effective in promoting 
better psychoeducational achievement. 
While dietary restriction of phenylala- 
nine is the accepted mode of treatment 
for classic PKU,” the treatment of 
milder forms of hyperphenylalaninemia 
has varied considerably m different 
PKU treatment centers. Our data do 
not substantiate any beneficial effect of 
dietary phenylalanine restriction in in- 
dividuals with non-PKU hyperphenyla- 
laninemia during early childhood, and is 
in agreement with a much earlier report 
by Levy et al*in 1971. Furthermore, the 
data do not indicate any relationship of 
the level of IQ and psychoeducational 
achievement with blood levels of phen- 
ylalanine. This latter finding may be 
consistent with the finding by Holtzman 
et al” that there may be a threshold of 
blood phenylalanine below which intel- 
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lectual damage does not occur in classic 
PKU. 

While the general physical health of 
this grou of patients has been excel- 
lent, two have required help with emo- 
tional disorders and one of these has 
exhibited overt psychosis. His blood 
phenylalanine levels over a period of 
several years ranged between 600 and 
840 umol'L. Whether this observation 
is related to hyperphenylalaninemia is 
open to question and requires additional 
study. No associated patterns of mental 
illness in other family members was 
found. 

The findings in this investigation 
were surprising to us. The lack of any 
relationship between intellectual 
achievement and blood phenylalanine 
levels was unexpected. Twelve of the 16 
patients have constantly had blood 
phenylalanine levels above the recom- 
mended treatment ranges for classic 
PKU and yet did not exhibit any of the 
problems seen in untreated patients 
with PKU. Krause et al” have reported 
that even small elevations of blood 
phenylalanine levels are associated with 
computerized electroencephalographic 
changes and slowed reaction time in cer- 


tain psychoeducational activities. De- 


spite the fact that the blood phenylala- 
nine levels in our patients are 
significan*ly higher than those reported 
by Krause et al, the patients in the pre- 
sent study were found to be progressing 
well in school and seem normal with 
regard to intellectual achievement. Our 
data support the conclusion that there is 
no evidence to support dietary inter- 
vention in the milder forms of hyper- 
phenylalaninemia. 


One word of caution, however, is nec- 
essary in regard to such patients. The 
female patients with levels of phenylala- 
nine recorded in Table 1 are at risk for 
anomalies in their future offspring. 
There is a significant maternal-to-fetal 
gradient of 90 to 180 pmol/L for phenyl- 
alanine. A maternal level of 720 pmol/L 
may be as high as 900 pmol/L in the 
fetus. Therefore, it is imperative to fol- 
low up such patients so that pregnancy 
can be planned in conjunction with a 
phenylalanine-restricted diet. 


This study was supported in part by contract NO1- 
HD0-4-3807 from the National Institute of Child 
Health and Human Development, the National In- 
stitutes of Health, Bethesda, Md (Dr Koch). 
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The Adolescent Heterosexual Relationship 


and Its Association With the Sexual and 
Contraceptive Behavior of Black Females 


Robert H. DuRant, PhD, Susan Jay, MD 


e We tested the hypothesis that the na- 
ture of the heterosexual relationship 
would be associated with the contracep- 
tive and sexual behavior among three 
groups of females: those with a boyfriend 
who agreed to be interviewed (n=31); 
those whose boyfriends refused to be in- 
terviewed (n=38); and those without a 
single identifiable boyfriend (n=44). A 
pretested questionnaire was adminis- 
tered to a random sample of 113 black 
females aged 12 to 18 years from a lower 
socioeconomic population. The three 
groups did not differ in age, Tanner stage, 
previous pregnancies, or in demographic 
variables. Females with boyfriends .were 
more likely than others to be currently 
sexually active. Overall, 47.8% of the sam- 
ple was sexually active. Females whose 
boyfriends were interviewed were more 
likely to feel that having a baby would ruin 
their life. Among sexually active females 
(n=54), a higher percentage of females 


uring the last 2 decades much of the 

research directed at the problems of 
adolescent, sexuality, contraceptive be- 
havior, and unwed pregnancy has been 
conducted outside the social context in 
which these problems normally occur.’ 
Instead of examining these behaviors in 
terms of the dynamics of interpersonal 
and sexual relationship development, 
investigators have tended to study vari- 
ous structural, social, psychological, 
and demographic factors thought to be 
predictive of premarital coital and con- 
traceptive behavior by evaluating sam- 
ples of predominantly older adolescent 
females. Until recently peer and friend- 
ship networks were rarely studied, al- 
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whose boyfriends were Interviewed (90%) 
were currently using a prescription meth- 
od of birth control and demonstrated high- 
er previous contraceptive compliance. 
There were no differences between the 
groups with boyfriends in the degree that 
the females felt their boyfriends support- 
ed their use of birth control; those without 
boyfriends perceived less support. Six 
months after the initial interview, a higher 
percentage of sexually active females had 
a boyfriend as compared with other sub- 
jects. Although the 31 females and their 
boyfriends differed in the mean scores of 
several sexual behavior and attitude 
scales, the girls’ and their boyfriends’ 
scores on these scales were moderately 
correlated. These findings suggest that 
the nature of the heterosexual relation- 
ship may influence both the sexual and 
the contraceptive behavior of black fe- 
male adolescents. 
(AJDC. 1989;143:1467-1472) 


though it was assumed that such rela- 
tionships were important in adolescent 
sexual socialization. 

Studies from the peer reference 
group literature have found that as chil- 
dren progress into adolescence, paren- 
tal influences on sexual behavior tend to 
decrease and peer reference group in- 
fluences tend to become increasingly 
important.” These studies have gener- 


‘ally found a strong, positive relation- 


ship between adolescents’ and their 
peers sexual attitudes and behaviors.*’ 
Billy et al’ reported that after race and 
school grade were controlled, males nei- 
ther influenced one another's sexual be- 
havior nor selected each other as friends 
on the basis of having or not having 
sexual intercourse. There was a rela- 
tionship between the sexual behavior of 
adolescent females and their friends. In 
follow-up studies on a separate sample, 
Billy and Udrez* and Billy et al’ found no 
similarity in sexual behavior between 
adolescents and their same-sex friends 
for black males or females. Only white 
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adolescents established same-sex best 
friendships based on similarities in se? 
ual behavior. 

One unanswered question is: whe 
impact does the adolescent female 
boyfriend have on her sexual attitude 
and behavior? As a relationship deve 
ops, the girl’s boyfriend may evolve int 
the most significant reference indivic 
ual in the adolescent female's life wit 
regard to her sexual and contraceptiv 
behavior.’ This may be especially tru 
for black females, who are influence 
less than white males or females t 
same-sex friends.*’ Although the ma 
partner is very important in the dynan 
ic social process that results in adole: 
cent pregnancy, there is little inform: 
tion regarding the effect of the ma. 
partner on sexual and contraceptive be 
havior. We have previously hypothe 
sized that the establishment of a longs 
term monogamous relationship wi 
result in changes in both sexual att 
tudes and behavior.*” As the length « 
time of the heterosexual relationship ir 
creases, there will be a correspondin 
increase in the frequency of sexual ir 
tercourse and more consistent use í 
birth control. 

The purpose of this study is to de 
scribe the sexual and contraceptive be 
havior of three groups of black femal 
adolescents with different heterosexu: 
relationships. We also describe the sin 
ilarities and differences in the sexu: 
and contraceptive behavior of the f 
male subjects and their boyfriends. 


SUBJECTS AND METHODS 
Sample 


The Children and Youth Project for th 
State of Georgia, Augusta, provides compre 
hensive health care to children and adoles 
cents residing in six low-income housing prc 
jects at no cost to the patients. At the time c 
this study, approximately 400 black female 
between the ages of 12 and 18 years wer 
enrolled in the Children and Youth Project 
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Using a random numbers table, we selected 
125 of the females with the goal of enrolling a 
minimum of 100 subjects in the study. One 
hundred fifteen (92%) subjects agreed to par- 
ticipate in the study. 


Procedures 


After informed consent was obtained, a 
pretested questionnaire was administered to 
each girl by one black interviewer with a 
master’s degree in psychology. The inter- 
viewer was masked to the purpose of the 
study. The questionnaire had undergone a 2- 
week test-retest pretest using 16 black fe- 
male adolescents from the same population 
who were not enrolled in the study. The test- 
retest correlations for the various scales 
making up the questionnaire ranged from 
r= .88tor=.99, with a mean of r= .96 + .05. 

The questionnaire was divided into two 
sections. The first section contained demo- 
graphic data and scales measuring behavior, 
attitudes, and knowledge concerning sexual- 
ity, pregnancy, and contraception. ™™™ This 
section was administered verbally and 
scored by the interviewer. The second sec- 
tion contained the Nowicki-Strickland Locus 
of Control scale (range, 4 to 26), the Coo- 
persmith Self-esteem Inventory (range, 4 to 
22), ° and standardized scales measuring atti- 
tudes toward physicians (range, 0 to 7),” 
anomia (range, 0 to 5), well-being (range, 1 
to 4), and future career and education 
plans." The second section of the question- 
naire was self-administered. Following the 
completion of the second section of the ques- 
tionnaire, the girls were shown photographs 
of females at different Tanner stages and 
asked to determine their own Tanner stage. * 

Each girls medical record was reviewed 
for various events occurring 1 year prior to 
her entry into the study. Information col- 
lected included previous pregnancies and 
their outcomes, previous contraceptive 
methods used, changes in methods, reported 
side effects from methods, noncompliance 
with or discontinuance of contraceptives, 
contraceptive failures, and number of family 
planning visits. These data were used to as- 
sess the validity of the girl’s responses to 
similar items on the questionnaire. 

After the interview the girl was asked per- 
mission to interview her boyfriend. If the 


the study and be interviewed. Thirty-eight 
females had one identifiable boyfriend each, 
but their boyfriends refused to be inter- 
viewed. Farty-four females did not have an 
identifiable boyfriend at the time of the inter- 
view. The 31 boyfriends who agreed to be 
interviewed were administered the same 
questionnaire as the girls by the same black 
female interviewer. Based on our interviews 
with the three groups of females and the 
boyfriends who agreed to be interviewed, we 
hypothesized that the heterosexual relation- 
ships of these three groups of black female 
adolescents were distinczly different from 
one another. This assumption directed the 
remaining data analysis. . 

Six months after the initial interview, 118 
(98.38%) of the 115 girls were administered a 
second questionnaire assessing whether any 
changes had occurred in their sexual and con- 
traceptive behavior during the 6-month peri- 
od. Two girls could not be contacted for this 
Interview. Jata collected included changes 
in the female’s relationship with her boy- 


_ friend, pregnancy and outcome of the preg- 


nancy, contraceptive methods used and any 
changes in methods, noncompliance with 
birth control, and number of times she had 
engaged in coitus without using birth con- 
trol. The boyfriends were not interviewed 
again at this time. 


Statistical Analysis 


Data frora the total sample (n= 1138) were 
analyzed with x”, analysis of variance (AN- 
OVA) tests, Kruskall-Wallis analysis of vari- 
ance tests, and Tukey multiple comparison 
tests. Interval data are presented as mean 
+ SD. Statistical significance was considered 
Ps.05. Mean differences in sexual attitudes 
and behavior between the 31 females and 
their boyfriends were tested with paired t 
tests. Althaugh the differences between the 
81 girls and their boyfriends could be tested 
with either t tests for two independent means 
or Kruskal-Wallis ANOVA, paired ¢ tests 
were chosen to provide a conservative test of 
the hypothesis. Correlations between demo- 


graphic, sexual behavicr and attitudes, and 
sociopsychological variables measured on 
the 31 girls and their boyfriends were com- 
puted using Pearson's r and Kendall's + cor- 
relation coefficients, 


RESULTS 


The three groups of females did not 
differ (P>.05) in age, education, post- 
menarchial age, or in any demographic 
variables (Table 1). Eowever, the three 
groups of females differed significantly 
(P<.005) in their sexual behavior (Ta- 
ble 2). Although the two groups of sub- 
jects with boyfriends did not differ in 
the percentage who had ever been sexu- 
ally active, both groups had higher rates 
of previous sexual activity than the 
group of females w-th no boyfriend. 
Only 25% of the subjects with no current 
boyfriend had ever engaged in coitus. 
Even though the two zroups of subjects 
with boyfriends did not differ in the 
mean number of months they had been 
dating (Table 1), a siznificantly higher 
percentage of the’ girls whose boy- 
friends agreed to be interviewed were 
currently sexually active than the fe- 
males whose boyfriends refused to be 
interviewed (Table 2). These findings 
support the assumpticn that these three 
groups of females differed in their het- 
erosexual relationshirs. 

The females whose boyfriends were 
interviewed and thcse without boy- 
friends had stronger negative feelings 
(P<.0118) about the possibility of hav- 
ing a baby than the girls whose boy- 
friends refused to be interviewed (Table 
3). The three groups did not differ in the 
other scales measuring attitudes and 
knowledge concerning birth control or 
pregnancy. 

Females without a boyfriend had sig- 


Table 1.—Means + SD of Variables From the initial Questiornaire* 


Boyfriend 


Refused No. 
Interview Boyfriend 
(Mean + SD) (Mean + SD) 


15.2+1.9 14.4+1.9 
8.9+2.1 - 83+1.8 


Boyfriend 
Interviewed 
(Mean + SD) 


15.2+1.8 
8.9+1.8 


girl’s boyfriend accompanied her to the clinic, 
he was asked by his girlfriend to participate 
in the study at that time. If the female had 
come to the clinic alone, she was given a3 x 5- 
inch card to give to her boyfriend, explaining 
the study and asking him to call to make an 
appointment. None of the girls refused per- 
mission to have their boyfriends interviewed 
and all reported that they gave the card to 
their boyfriend and requested that he partici- 
pate in the study. Thirty-one of the females 
had boyfriends who agreed to participate in 


Age, y 
Education, y 


Education of head 
of household, y 


Mother's age at 
subjects birth, y 


Months dating boyfriend 
Postmenarchial age, y 


10.8 + 1.3 11.6218 11.3+2.0 © 


21.6+6.4 
10.4+10.4 
3.9+3.2 


19.7 +3.33 
10.1+ 12.2 
4.9+4.0 


20.4+5.2 


5.1+4.6 





*The differences between the three groups were not significant. 
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entree bahar’ hapaa h 
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rA ; 
- Refused . No 
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15 (39.5) 


“TET 
21 (55.3) 40 (90.9) 
38 44 
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‘0000 


rr TSJ 
9 (23.7) ` 2 (4.5) 
0 (0.0). 1 23). 
38 "T 


Tobie: 3: “Mean + SD: ot: the. Social Psychological, Attitudinal: and Knoiied dg. a 


a Ht a Variables for Three Groups: 


ae, e wiz, 


Boyfriend 
Interviewed 
(Mean + SD) 


Level of worry about 
becoming pregnant 


Agree that having a 
baby would ruin life 


Desired age at 
having next baby 


Well-being 

Health status ' 
Feelings of failure 
Self-esteem ° 
Locus of control 


Positive attitudes 
toward birth control 


Correct knowledge 
about birth control 


Positive attitudes 
toward health care 


Anomia 


3.4+1.5 
3.81.3 


'21.8+6.2. 
.24+1.1 
“22413 - 
2.9213 ` 

 45.443.7 

. 145+4.0 — 


4.9+2.1 
"2941.0 — 


4741.8 © 
2441.3 





nificantly higher (P<.05) éxternal locus ` 
of control than females with a boyfriend 
(Table 3), Females whose boyfriends re- 
fused an interview had slightly higher 
self-esteem, but the differences were 
not statistically significant (P = .06). 


The three groups did not differ on any - 


other social psychological variable. 
Among ‘subjects who had ever en- 
gaged in. coitus, subjects whose boy- 
friends had: been interviewed were us- 
ing more effective 
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(Mean + =») 


.. 23.145.8 


„16.3+3.7 
14.1255 


2.81.1 


contraceptive 


of Black: ‘Female Adolescents : 


‘Boyfriend 

Refused No .- 
Interview _ Boyfriend `- 
‘(Mean+SD) . ` 


. 3.24+1.5 


3.2+£1.3 


22.6+3.6 
2441.0 
22412. 
n 3241.9 
“44.2+4.0 
‘16.5445 


2.4+1.6 
2321.1 
3.5241: 


5.0+1.7 


"4.6420. 


. 2944.4 


methods than were reported by the oth- 
er two groups, and stated that their 


current contraceptive use was related 
to- planning to continue coitus (Table 4). `- 


Both groups of females with boyfriends 


_ reported higher boyfriend ‘support of 
. their use of birth control than sexually 


active subjects without one identifiable 


` boyfriend. More of the subjects whose 


boyfriends refused an interview had 


been noncompliant with their birth con- 
. trol during the previous 12 months than 


the other two groups. 


Only 64.5% and 57.9% of the tw 
groups of females with boyfriends had : 
current boyfriend at the 6-month fol 
low-up (Table 5). However, significant 
ly more of the girls whose boyfriend 
had been interviewed had the same boy 
friend at the 6-month follow-up. Twer 
ty-two percent of females without a boy 
friend at the initial interview reported 
steady boyfriend 6 months later. Whe 
controlling for previous sexual activity 
significantly more of the sexually activ 
subjects in all three groups had eithe 
the same or a new boyfriend at th 
6-month follow-up than females wh 
had initially reported never engaging 1 


‘coitus (Table 6). 


When controlling for previous sexus 
activity at the 6-month follow-up, th 
three groups did not differ significantl 


_in the contraceptive methods used, cor 
traceptive compliance, or the number ¢ 


times they had engaged in unprotecte 
coitus during the previous 6 months. 
Among females whose boyfriend 
agreed to be interviewed (n=31), cor 
siderable variation was found in thei 
sexual and contraceptive behavio: 
knowledge, and attitudes. The male 
were significantly. older and had cor 
pleted more school grades than thei 
girlfriends (Table 7). The females re 
ported using birth control more ofte 
than.was reported by their boyfriend 
and felt more pressure from their part 
ners not to use birth control than wa 
expressed by the males. The males re 
ported first engaging in coitus at an ear 
lier age, a greater coital frequency, 
larger number of sexual partners, an 
more pregnancy scares than their gir 
friends (Table 7). The males also fe 
more positive about their girlfriends be 
coming pregnant and having a bab 
than was expressed by the females. 
Although males and females differe 
in the mean scores of several attitudin: 
and behavioral variables, a number 
the scales measured in the females wer 
correlated with their boyfriend 
scores. The responses of the female 
and their boyfriends to the level of effec 
tiveness of the birth control they usec 
coital frequency, number of sexual pari 


‘ners, and number of times pregnant c 


got a girl pregnant were moderatel 
positively correlated with one anothe 


(Table 8). The males’ and females’ att: 
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~ “Table 4.- —Birth Control Use at the Initial Interview by the Serial naive Subjeds in 
a oe i -< Each Group -. ¢ ; a 


Boyfriend 


interviewed, 


N (%) 
Current birth control 
Prescription 
Condom/spermicide 
None o (0.0) 


Current contraceptive use 
related to planning to 
continue coitus 


Boyfriend supports 
birth control use 


Previous noncompliance 
with birth contro! 


18 (90.0) 


18 (90.0) 
14 (70.0) 


5 (26.3) 


2 (10.0) . 


Boyfriend 
Refused 
Interview 
N (%) 


6 (54.5) 
2 (18.2) 
3 (27.3) 


11 (47.8) 
2 (8.7) 
10 (43.5) 


11 (47.8) 7 (63.6) 


16 (69.6) 5 (45.5) 


10 (58.8) 4 (14.3) 


_ Table:5.—Boyfriend Status of the Black Girls in Each Group at the 6-Month Follow-up - 


Boyfriend 
Interviewed, 
N(%) . 


Boyfriend at 6 months 
Yes 20 (64.5) 


No 11 (35.5) _ 
Total 31 
Same boyfriend 14 (54.5) 


Boyfriend 
Refused 
Interview, 
N (%) 


22 (57.9) 10 (22.3) 

16 (42.1) 34 (77.7) 0003 
38 44. 

13 (34.2) 0 (0.0) 0000 


Table 6: —Boyfriend Status and Contraceptive Use. at the 6-Month Follow-up by 
scan Active Subjects i in Each Group: ` 


Boyfriend 
Interviewed, 
N (%) 


_ Boyfriend status 
No boyfriend 


New boyfriend 3 (15.0) 

Same boyfriend 11 (55.0) 

Total ' 20 
Pregnancies 2* (10.0) 


Birth control 
Prescription 


Condom/spermicide `O (0.0) 
Other 1 (5.0) 
None 3 (15.0) 
Total 20 


6 (30.0) 


16 (80.0) 


Boyfriend 
Refused 
Interview, 
N (%) 


6 (26.1) 
5 (21.7) 5 (46.5) 
12 (52.2) 0 (0.0) 
23 i 11 

3 (13.0) 0 (0.0) 


6 (54.5) 


140 (43.5) 
3 (13.0) 
0 (0.0) _ 0.(0.0) 
10 (43.5) 2 (18.2) 
23 1 


7 (63.6) 
2 (18.2) 





*One additional pregnancy occurred in a subject who was not sexually active at the pretest. 


tudes toward becoming pregnant and 
having a baby were also moderately cor- 
related. However, the males and fe- 
males’ responses to the frequency with 
which they engaged in coitus without 
using birth control was inversely 
correlated. 
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Among the social psychological vari- 
ables, the femaleg self-esteem and ano- 


mia were inversely correlated with. 


their boyfriends’ seores. None of the 
other social psychological, attitudinal, 
or knowledge scales were significantly 
correlated. 


COMMENT 


We attempted to datermine whether 
characteristics of the heterosexual rela- ` 
tionship were associated with the sexu- 
al and contraceptive behavior of a sam- 
ple of black female adolescents. Pre- 
vious theoretical and empirical work 
suggest that the establishment of a 
long-term monogamous relationship 
will result in changes in both sexual and 
contraceptive attitudes and behaviors 
by adoleseents.*” When an unmarried 
female adolescent first becomes sexual- 
ly active, she usually does not accept her 
identity as a sexually active person. 


` This incongruence between the adoles- 


cents premarital sexual standards and 
her actual sexual behavior results in in-. 
frequent or sporadic sexual intercourse 
and a decreased chance that she will 
rationally consider the risk of pregnan- 
cy. The resolution of the incongruence 
between sexual values and behavior of- 
ten occurs over time after the establish- 
ment of a monogamous heterosexual re- 
lationship. A stable monogamous re- 
lationship provides a rationale for 
coitus, creating a congruence between 
premarital sexual standards and behav- 
ior, and leading to an increase in accep- 
tance of continuing coitus. With this 
change in sexual identity, the frequency 
of intercourse will increase, resulting in 
a heightened awareness of the possibili- 
ty of pregnancy.” 

Even ifa female adolescent possesses 
a heightened perception of her risk of 
pregnancy following unprotected co- 
itus, her use of birth control will partly 
depend on her partner's attitude toward 
contraception." Scales” suggests that, 
because of a difference in sex roles, male 
adolescents tend to have more power in 
their sexual relationship than their fe- 
male partners. This power differential 
can lead to pressure for the female to 
engage in coitus and adopt the male’s 
lack of consideration for birth contrel.”” 
In support of this proposition, Jorgen- 
sen et al” found that female adolescents 
who reported less decision-making pow- 
er over sexual issues in their relation- 
ships engaged in a greater frequency of 
sexual intercourse than those who per- 
ceived themselves as having relatively 
more control. 

Based on interviews with both the 
female and male adolescents in our 
study sample, we hypothesized that the 
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Table 7.— Paired t-Tests of Mean Differences Between Black Female Adolescents and 
Their Boyfriends for Sexual Behavior and Attitudes 


School grades 

Age 

Frequency of birth 
control used during 
coitus 

Pressure from partner 
not to use birth 
control 


Age at first coitus 
Coital frequency 


No. of current sexual 
partners 


No. of sexual partners 
in last 3 ma 


No. of pregnancy’ 
scares 


Negative attitude 
toward having a 
baby 


Positive attitude toward 
becoming pregnant 


Girls 


Mean+SD 


8.90+1.85 


15.26 + 1.84 


3.53 +0.77 


4.28 +3.43 


14.00 + 1.65 


t.61 1.58 


0.68 +0.65 


0.74 +0.68 


0.48 +0.78 


3.38 +1.24 


1.58 +0.65 


Boys 
Mean + SD 


9.48 +2.13 
16.66 +3.17 


2.63 + 1.06 


2.06 +0.93 
12.25+2.65 
2.48 + 1.09 


1.39 + 1.52 
1.71 +1.63 


1.17 +1.31 


2.38 +1.12 


2.04 +0.96 





by the other subjects, and the males 
exhibited a greater willingness to com- 
ply with their partners’ request to be 
interviewed. In contrast, 38 females 
had one identifiable boyfriend each, all 
of whom refused their partner's re- 
quests to be interviewed. Althougt 
each of these females expressed a will: 
ingness for their boyfriends to partici 
pate in the study, they all reported : 
lack of open communication with then 
boyfriends about sexually related is 
sues. In contrast with Jorgensen et al,” 
but in support of our previous hypothe- 
ses,*” fewer of the females in this groug 
were currently sexually active than ir 
the group of females whose boyfriends 
agreed to be interviewed. The thirc 
group of 44 subjects either did not have 
a boyfriend at the present time or coulc 
not identify one steady sexual partner. 
However, 22% of this group had steady 
boyfriends at the 6-month follow-up. 
The females with boyfriends whx 
agreed to be interviewed expressec 
more negative feelings about the possi 
bility of having a baby, higher previous 


Table 8.—Correlations Between Demographic Variables, Sexual Behavior, Attitude 
and Knowledge Variables, and Social Psychological Variables by Black Adolescent 
Girls and Their Boyfriends (n=31) 


contraceptive compliance, used more 
effective contraceptive methods at the 


Age 

School grade 

Months dating 

Level of effectiveness of birth control used 


Frequency of coitus in tast month without 
using birth control 


Coital frequency (presently) 
Coital frequency in last month 


No. of sexual partners (presently) 
No. of times pregnant 


Negative attitude toward having a baby 


Positive attitude toward becoming 
pregnant now 


Frequency of sexually transmitted 
diseases 


Self-esteem 

Locus of control 

Positive attitude toward birth control scale 
Knowledge of birth control scale 

Positive attitudes toward physicians 
Anomia 


females were involved in three distinct- 
ly different tyves of heterosexual rela- 
tionships. Thirty-one subjects had boy- 
friends who agreed to undergo an 
extensive interview about their sexual 
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time of the interview, and were more 
likely to state that their use of birt! 
control was due to their plans to contin 
ue their monogamous sexual relation: 
ship. These findings support the hy: 
pothesis that the character of the 
heterosexual relationship may be asso. 
ciated with the black female adoles: 
cents’ sexual and contraceptive beha 
viors and attitudes. In contrast wit 
Seales,” these differences between the 
two groups of females with boyfriend: 
were not due to their perception of thei 
boyfriends’ support of their use of con 
traception, the length of time they hac 
been dating their boyfriends, the de 
gree they felt in control of their own life 
or their attitudes and knowledge abou 
birth control. The mechanism for these 
differences may lie with other factor: 
associated with the stability of thesi 
subjects’ heterosexual relationships.” 
At the 6-month follow-up, significanth 
more of the females whose boyfriend: 
had been interviewed had the same boy: 
friends. Although we do not know why : 


and contraceptive behavior and atti- 
tudes. These male and female adoles- 
cents reported to us that they communi- 
cated in a more open manner about their 
sexual relationships than was reported 


greater proportion of these female: 
maintained a stable relationship witl 
their boyfriends, this group exhibitec 
more responsible contraceptive behav: 
ior. Perhaps the longer the couple stay: 
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together, the more likely they will be to 
communicate openly about sexually re- 
lated issues. This increase in communi- 
“cation may result in the female adoles- 

cent feeling more comfortable with her 
` decision to use contraception.” 

A second objective of this study was 
to compare the 81 females’ sexual and 
contraceptive behavior and attitudes 
with the behavior and attitudes of their 
boyfriends. In agreement with Free- 
man et al,” the males reported more risk 


taking in their sexual and contraceptive . 


behavior than their girlfriends. We also 
found that the females expressed feel- 
ing more pressure from their boyfriends 
not to use birth control than the males 
expressed they felt from their girl- 
friends, which supports the conclusions 
of both Scales” and Jorgensen et al.” 
Males may also feel more positive about 
their girlfriends becoming pregnant and 
having a baby than was reported to be 
felt by the females. These gender differ- 
ences in attitudes about having a baby 
are significant, considering that the 
self-esteem scale scores for males and 
females were moderately inversely 
correlated. 

These data suggest that the risk of 


poor contraceptive behavior would be’ 


greatest among those couples where the 
male has a higher self-esteem and a posi- 
tive attitude toward his girlfriend hav- 
ing a- baby, and the female has a lower 
self-esteem and perceives a great deal of 
pressure from the male not to use birth 
control. 


Although the mean scores of several. 


of the attitudinal and behavioral vari- 
ables differed significantly between the 
males and females, for many of these 
factors the males’ and females’ scores 


were moderately correlated. For exam-. 


ple, although the males had less nega- 
tive attitudes. about the possibility of 
their girlfriends becoming pregnant and 
more positive attitudes toward their 
girlfriends having a baby, the couples’ 
scores on these scales were moderately 
positively correlated. These findings 
suggest that the establishment of these 
relationships may have been partly 
based on these adolescents’ similarity in 
attitudes and behavior.’ The longer the 
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relationship existed, the more opportu- 
nity the couples had to discuss their atti- 
tudes and beliefs about sex and birth 
control, ar.d the more likely that congru- 
ence would occur in their sexual atti- 
tudes and behaviors.*” Bily et al“ have 
reported that they were unable to find 
any similarity in sexual behavior be- 
tween black adolescent males and fe- 
males and their same-sex friends, and 
concluded that friendship choices were 
not based on sexual behavior. In com- 
parison with Billy et al,’’ our findings of 
a moderate level of similarity in sexual 
attitudes and behavior suggest that 
black adolescent heterosexual relation- 
ship choices may be based partly on sex- 
ual attitudes and behaviors. 

In conclusion, our data support the 
assumption that characteristics of the 
heterosexual relationship are associ- 
ated with the sexual and contraceptive 
behavior of some black female adoles- 
cents. Although our sample was repre- 
sentative of the population from which it 
was drawn, the fact that the target 
group was from a black Icwer socioeco- 
nomic population from a southeastern 
city limits the national generalizability 
of the findings. However, this study re- 
inforces the need for clinic-ans to inquire 
about the characteristics of an adoles- 
cent’s sexual relationship during con- 
traceptive counseling. Information such 
as the length of the relationship, num- 
ber of sexual partners, frequency of sex- 
ual intercourse, the degree the couple 
communicates about their sexual rela- 
tionship and contraceptive use, and the 
female’s perception of her boyfriend's 
support of her use of birth control may 
be helpful indicators of the sexually ac- 
tive female’s poor contraceptive behav- 
ior. Our findings also suggest that fu- 
ture research directed at adolescent 
sexuality, contraceptive sehavior, and 
unwed pregnancy should eontinue to fo- 
cus on the dynamics of interpersonal 
and sexual relationship development. 
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Jaċkie DiLorenzo of 
Hastings-on-Hudson, 
New York, contracted 
polio in 1950, before a 
vaccine became available. 
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rehabilitation, during which 
time she underwent nine 
operations on her spine, 
legs and feet. Jackie 
currently lives in a house 
adapted for wheelchair 
living. 
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Proven in Millions of US Patients 
ORIMUNE was the first live, oral, trivalent polio 
vaccine. No other oral polio vaccine has done 
more to help eradicate wild poliovirus in the US. 
Over 500 million doses have been distributed 

to date. 


Proven Safety* Record 

Lederle takes every precaution during production 
and testing to ensure the safety of ORIMUNE. This 
dedication is evident by our 27-year safety record. 


Uninterrupted Supply 

Lederle has consistently met the nation’s needs for 
oral polio vaccine for about 27 years. In fact, when 
all other US manufacturers discontinued the pro- 
duction of oral polio vaccine, Lederle has remained 
committed to this essential product and to the 
health of America’s children. 


Available in Single-Doses 

ORIMUNE is available in convenient, unit-dose 
DISPETTES”® to help assure dosage accuracy and 
avoid the risk of contamination. 


 *Paralytic disease following ingestion of live poliovirus vaccine has been reported 


on rare occasions in individuals receiving the vaccine or m their close contacts. 
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Live Oral Trivalent — 
ORIMUNE® 7 

A Grief Summary t D 

Please see pacage insert for full description, directions for use, and references. 
INDICATIONS: For prevention of poliomyelitis caused by Poliovirus Types 1 2, and 3. 
CONTRAINDICATIONS: Under no circumstonces should this vaccine be administered 
parenterally. : fee 

Administration of the vaccine should be postponed or avoided in those experiencing any 
acute iliness and in those with any advanced debilitated condition or persistent vomiting or 
diarrhea. ais 
ORIMUNE must not be administered to patients with immune deficiency diseases 
such as combined immunodeficiency, hypogammaglobulinemia, and agammaglobu- 
linemia. Further, ORIMUNE must not be administered to patients with altered 
immune states, such as these occurring in thymic abnormalities, leukemia, lym- 
phoma, or generalized malignancy or by lowered resistance from therapy with cor- 
ticosteroids, alkylating drugs, antimetabolites, or radiation. ORIMUNE should also 
not be given to members of a household in which there is a family history of immu- 
nodefictency until the immune status of all members is determined to be normal. 
All Percent with altered immune status should avoid close household-type contact 
with recipients of the vaccine for at least six to eight weeks. inactivated poliovirus 
vaccine {IPV} is preferred for immunizing all persons in the above described 
circumstances. 

WARNINGS: Under no circumstances should this vaccine be administered parenterally. 

Administration of the vaccine should be pe bones or avoided in those palirilaipiol.| any acute 
iliness and in those with any advanced debilitated condition or persistent vorniting or diarrhea. 

Other viruses (including poliovirus and other enteroviruses) may interfere with the desired 
response to this vaccine, since their presence in the intestinal tract may interfere with the rep- 
lication of the attenuated strains of poliovirus in the vaccine. 

PRECAUTIONS: Preliminary data indicate that immune globulin (Human) (1G) does not 
appear to interfere with immunization with poliovirus vaccine live oral trivalent (OPV). How- 
ever, until more data are available, it would seem prudent not to administer OPV shortly after 
IG, unless such a procedure is unavoidable, for example, with unexpected travel to or contact 
with epidemic areas or endemic areas. If OPV is given with or shortly after KG, the dose should 
probably be repeated after three months if immunization is still indicated. 

ie se is not effective in modifying or preventing cases of existing and/or incubating 

oliomyelitis. 
NATI NAL CHILDHOOD VACCINE INJURY ACT OF 1986 (as amended in 1987) 
Manufacturer and lot number of vaccine administered must be recorded by health care provider 
in vaccine recipient's permanent record, along with date of administration and name, address, 
and title of person administering vaccine. 

Health care provider must report to a health department or to the FDA the occurrence fol- 
lowing immunization of any event set forth in the Vaccine injury Tabie including: paralytic 
poliomyelitis-—-in a nonimmunodeficient recipient within 30 days of vaccination-—in an immuno- 
deficient recipient within 6 months of vaccination; any vaccine-associated community case of 
paralytic papye, or any acute complication or sequela (including death} of above events. 

Use in Pregnancy: Pregnancy Category C: Animal reproduction studies have not been con- 
ducted with Poliovirus vaccine live oral trivalent. it is also not known whether OPV can cause 
fetal harm when administered to a pregnant woman or can affect reproduction capacity. 
Although there is no convincing evidence documenting adverse effects of either OPV or IPV on 
the developing fetus or pregnant woman, it is prudent on theoretical grounds to avoid vaccinat- 
ing pregnant women. However, H immediate protection against poliomyelitis is needed, OPV is 
recommended. (See CONTRAINDICATIONS and ADVERSE REACTIONS.) 

ADVERSE REACTIONS: Paralytic disease following the ingestion of live poliovirus 
vaccines has been, on rare occasion, reported in individuals receiving the vaccine 
(see, for example, CONTRAINDICATIONS), and in persons who were in close con- 
tact with vaccinees. The vaccine viruses are shed in the vaccinee's stools for at least 
six to eight weeks as well as via the pharyngeal route. Most reports of paralytic dis- 
ease following ingestion of the vaccine or contact with a recent vaccinee are based 
on epidemiological analysis and temporal association between vaccination or con- 
tact and the onset of symptoms. Most authorities believe that a causal relationship 
exists, Prior to administration of the vaccine, the attending physician should warn 
or specifically direct personnel acting under his authority to convey the warnings to 
the vaccinee, parent, guardian, or other responsible person of the possibility of vac- 
cine-associated paralysis, particularly to susceptible family members and other 
close personal contacts. 

The Centers for Disease Control report that during the years 1973 through 1984 
approximately 274.1 million OPV doses were distributed in the US. During this same 
period, 105 vaccine-associated cases were reported (1 case per 2.6 million doses dis- 
tributed). Of these 105 cases, 35 occurred in vaccine recipients (1 case per 7.8 million 
doses distributed), 50 occurred in household and nonhousehoid contacts of vaccinees 
(} case per 5.5 million doses distributed), 14 occurred in immunodeficient recipients 
or contacts, and 6 occurred in persons with no history of vaccine exposure, from 
whom vaccine-like viruses were isolated. 

Thirty-three (94%) of the recipient cases, 41 (82%) of the contact cases, and 5 
(36%) of the immune deficient cases were associated with the recipient's first dose 
of OPV. Because most cases of vaccine-associated paralysis have occurred in asso- 
ciation with the first dose, the CDC has estimated the likelihood of paralysis in 
association with first y subsequent doses of OPV, using the number of births during 
1973-1984 to estimate the number of first doses distributed, and subtracting this 
from the total distribution to estimate the number of subsequent doses distributed. 
This method estimates a frequency of paralysis for recipients of | case per 1.2 mil- 
lion first doses v | case per 112.5 million subsequent doses; for contacts one case 
per | million first doses y 25.9 million subsequent doses; with an overall frequency 
of | case per 520,000 first doses v | case per 12.3 million subsequent doses. 

Other methods of estimating the likelihood of paralysis in association with OPV 
have been described. Because the number of susceptible vaccine recipients or con- 
tacts of recipients is not known, the true risk of vaccine-associated poliomyelitis is 
impossible to determine precisely. 

hen the attenuated vaccine strains are to be introduced into a household with 
adults who have not been adequately vaccinated or whose immune status cannot be 
determined, the risk of vaccine-associated paralysis can be reduced by giving these 
adults one dose of IPV per month for three months before the children receive 
Poliovirus vaccine live oral trivalent ORIMUNE. The children may receive the first 
dose of ORIMUNE at the same visit that the adult receives the third dose of IPV, 
The CDC reports that no paralytic reactions to IPV are known to have occurred 
since the 1955 cluster of poliomyelitis cases caused by vaccine that contained live 
polioviruses that had escaped inactivation. 

The ACIP states: “Because of the overriding importance of ensuring prompt and complete 
immunization of the child and the extreme rarity of OPV-associated disease in contacts, the 
Committee recommends the administration of OPV to a child regardiess of the poliovirus- 
vaccine status of adult household contacts, This is the usual practice in the United States. The 
responsible adult should be informed of the small risk involved. An acceptable alternative, if 
there is a strong assurance that ultimate, full immunization of the child will not be jeopardized 
or unduly delayed, is to immunize adults according to the schedule outlined above before giving 
OPV to the child? 

The ACIP has concluded that "Oral polio vaccine remains the vaccine of choice for primary 
immunization of children! Rev. 7/89 
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Review 


State-of-the-Art Reconstructive Surgery for Bladder 








Exstrophy at The Johns Hopkins Hospital 


John P. Gearhart, MD, Robert D. Jeffs, MD 


è Bladder exstrophy is a congenital 
anomaly that has been difficult to correct. 
Advances in reconstructive surgery, 
some of which have originated at The 
Johns Hopkins Hospital, Baltimore, Md, 
have impacted on the care of these pa- 
tients. We reviewed the progress made in 
patient care and the results of state-of-the- 
art treatment. 

(AJDC. 1989:143:1475-1478) 


econstructive surgery for serious 
™™ congenital anomalies has shown tre- 
mendous advances in the 100 years since 
Johns Hopkins endowed the hospital 
that bears his name. Bladder exstrophy 
is a devastating defect that illustrates 
this progress in treatment. The advance 
was given impetus by Hugh Hampton 
Young, the founder of the Brady Uro- 
logical Institute, The Johns Hopkins 
Hospital, Baltimore, Md, and by other 
innovations from the same institution. 

Early attempts at bladder closure to 
produce a urine receptacle failed due to 
dehiscence and infection or failed to pro- 
duce continence. Trendelenburg,’ in 
1906, first attempted osteotomy as an 
adjunct to closure of the bladder, but 
the first sporadic success was reported 
by Burns’ in 1924. 

The lack of success in reconstruction 
led to many alternatives for urinary con- 
trol, beginning with Magdl’ in 1894 who 
successfully transplanted the trigone 
into the rectum. The ureterosigmoidos- 
tomy performed by Coffey’ and im- 
proved by Nesbit’ and Leadbetter and 
Clark’ became a popular alternative to 
closure, but ascending infection, hy- 
perchloremic acidosis, and imperfect 
rectal continence prevented it from be- 


ing a perfect solution. Adenocarcinoma 
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at the ureterocolic anastomosis has also 
dampened enthusiasm for its use. The 
Boyce-Vest procedure,’ Heitz-Boyer- 
Hovalacque procedure,” ileal conduit,’ 
colon conduit,” and colocolostomy with 
internal diversion have all been used to 
treat incontinence when bladder closure 
was impossible or failed. 

External and internal diversion may 
still be required for classical exstrophy 
when the bladder is represented by a 
fibrous patch and other complicating 
anomalies prevent. closure or subse- 
quent growth of the bladder. The ideal 
reconstruction is directed to accomplish 
closure of the abdominal wail and blad- 
der with subsequent correction of re- 
flux, bladder neck revision for conti- 
nence, and anatomical and functional 
repair of the epispadias. 

Young” described the first female pa- 
tient with urinary continence following 
repair for exstrophy in 1942 at The 
Johns Hopkins Hospital. Failure to cor- 
rect reflux, recurrent infection, and in- 
termittent incontinence marred what 
had seemed at first a great success. 
Dees,” in 1949, described a method of 
reconstructing the bladder neck in the 
related condition of complete epispadias 
with incontinence. These early contri- 
butions might be said to have stimulated 
others in the field of surgery to renew 
efforts toward successful reconstruc- 
tion in this condition. 

Contributions to the management of 
exstrophy reads like a list of prominent 
urologists, pediatric urologists, and pe- 
diatric surgeons who have practiced 
during the last 35 years. The names of 
Williams and Keaton,” Shultz,“ Cen- 
dron,“ Marshall and Muecke,” Lattimer 
et al,” Culp,” Ansell,” Johnston and Ko- 
gan,” and Chisholm” are among early 
contributors to reconstruction and the 
understanding of exstrophy. 

The Johns Hopkins Hospital has had 
special interest in the exstrophy prob- 


lem during the past 15 years, witt 
publications addressing many facets o 
this problem. These include factors ir 
successful closure,* cause of wound de- 
hiscence,” muscarinic cholinergic: re 
ceptors,” inheritance of classical- ex: 
strophy,” incidence of malignancy,” 
urodynamic assessment during bladder 
neck plasty,” augmentations in failed 
closure,” and the effect of preliminary 
epispadias repair on bladder volume.” 
Contributions from many centers 
have addressed epispadias repair,” 
urodynamics in exstrophy, factors ir 
success,” staged closure using colon,” 
and the use of artificial sphincter ir 
exstrophy.” 
The great interest, the diversity o 
opinion, and the variety of techniques 
attest to the difficulty of reaching ar 
ideal solution in every patient. In gener. 
al, the advances that have led to im 
proved success include (1) early closure 
with better preservation of bladder epi- 
thelium and underlying muscle, (2 
technical improvement in initial closure 
including penile lengthening and osteot- 
omy when necessary, (3) management 
of reflux after initial closure and at the 
time of bladder neck reconstruction, (4 
staged repair allowing for bladder 
growth and increased volume before 
bladder neck plasty for incontinence, (5) 
Leadbetter” trigonal tubularization af. 
ter ureteral relocation, (6) preliminary 
epispadias repair to encourage bladder 
adaptation at low pressure to increase 
volume,” and (7) adjuncts to the surgica! 
plan and technique.” | 
This latter category cannot be mini- 
mized when one considers that antibiot- 
ics permit the contaminated bladder tc 
be closed as a sterile wound. Monofila- 
ment and polyglycolic acid sutures have 
reduced reaction in wounds and helped 
to prevent foci of infection and wound 
-reaction to gut sutures. Anticholiner- 
gies, sedatives, analgesics, and im: 
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`- healing occurred. Immobilization by 
. traction or external fixation is impor- 
< tant to maintain approximation of the 
< anterior pelvic and fascial closure. 


STAGED APPROACH 


_ Not all patients present at birth with 
-large bladders and an adequate phallus. 
The Table presents the options sug- 
: gested by various ages and stages of 
-= presentation. Provision is made in the 
_ table both for the good bladder leading 
to successful closure and for the small 
= bladder or others that fail to allow com- 
- pletion of the ideal plan. 


THE ANOMALY 





“In classical exstrophy no structure 
would seem missing,” said Muecke in 
1964. The defect in this anomaly (Fig- 
ure) can be considered a midline separa- 
¿tion with foreshortening of the distance 
< between umbilicus and anal opening, 
with varying degrees of underdevelop- 
-ment of bladder, urethra, and phallus. 
Classical exstrophy is the most common 
condition in a spectrum, ranging from 
-penile epispadias to cloacal exstrophy. 
Classical exstrophy occurs in approxi- 
- mately 1 in 30 000 births. Shapiro et al” 
- estimated the risk of recurrence in sib- 
lings as 1 in 300 and in offspring of pa- 
“tients with exstrophy as 1 in 70. Asso- 
ciated problems frequently seen in ex- 
~ strophy are diastasis of the pubis, vesi- 
.coureteral reflux after closure, inguinal 
hernia, anterior displacement of the 
anus and spaincter mechanism, and 
-short urethral groove. Gonadal and duc- 
tal abnormalities in both male and fe- 
-male patients do not appear to be part of 
the complex. 


OSTEOTOMY 


. The newborn pelvis can be molded to 
allow midline closure of pubis and rectus 
fascia. This closure is sometimes 
ifficult to hold, as the defect may be so 
ide that closure is difficult. Consider- 
ation should be given to each case to 
determine the need for osteotomy. 
Shultz” described the posterior iliac os- 
: eotomy, but more recently Sponseller 
et al* demonstrated the effectiveness of 
anterior transverse innominate osteot- 
omy in promoting apposition of either 
initial closure or reclosure after partial 
or incomplete dehiscence. Firm anteri- 
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he bladder and ureter at rest while - 






symphysis to level of posterior urethra; 


iropr 1 Capacity ¢ 
moderate symphyseal separation; 


long urethral groove; mild dorsal no osteotomy 
chordee 
0-72h The above findings with short - IL Close as above, adding lengthening of 
urethra and severe chordee dorsal urethral groove by . 
paraexstrophy skin 
0-72 horlate The above with very wide iliac osteotomy and closure as in | or Il 
presentation separation of symphysis or late 
presentation of patient (beyond 
72 h to 1-3 y) for initial treatment 
0-2 wk Male penis duplex or extremely Consider femaie sex of rearing and 
short closure asin Í or Il 
0-2 wk Very small nondistensible bladder Prove by examination under anesthesia 
patch then nonsurgical expectant treatment 


awaiting internal or external. diversion; 
experimental early augmentation by 
bowel and other material has been 
tried 






Infection with residual due to outlet. Urethral dilat: 
stenosis or bladder neck revision 


Continuous antibiotic suppression with 
plan for early ureteroneocystostomy 


Reciosure of bladder neck with or without 
osteotomy 





1Tmoto3y 


infection, grade III reflux with pliable 
outlet resistance 


Partial dehiscence at bladder neck 
or partial prolapse of bladder 
(both prevent bladder capacity 
increase) 





2¥e-5y losed bladder with incontinence; Pian bilateral ureteroneocystostomy, _ 
normal intravenous pyelogram; bladder neck reconstruction, 
bladder capacity of 60 mL or epispadias repair followed by 3 wk 
more under general anesthesia; suprapubic drainage; prepare 5 wk and 
bilateral reflux; good penile size 2 wk before surgery with two 2-mg/kg 
and length of urethral groove injections of testosterone in oil 

24-5 y As above with small bladder Epispadias repair only after preparation 


or closure of the intersymphyseal bar 


capacity (<60 mL) 


provides support and stability for the 
subsequent bladder neck plasty and 
may improve the efficacy of puborecta- 
lis and levator ani muscles. 


RECONSTRUCTION OF THE 
BLADDER NECK 


The initial stage of exstrophy man- 
agement involves elosure of bladder 
without attempts to produce conti- 
nence. In the subsequent interval, free 
drainage aids in preventing upper tract 
infection and minimizes the problems 
from reflux. The uninfected bladder can 
then adapt at low pressure to urine that 
may accumulate at rest. The adaptation 
process may be encouraged by prelimi- 
nary epispadias repair at 2 years of age. 
A capacity of 60 mL as judged under 
general anesthesia is desirable before 
proceeding with bladder neck plasty. 
The procedure” is a modification of the 
Leadbetter procedure using the Cohen® 
antireflux operation to reimplant and 


with testosterone; bladder capacity will 
improve postoperatively 


Continued on p 1477. 


relocate the ureters, followed by tubu- 
larization of the trigone and suspension 
of the bladder neck. Urinary diversion 
and minimization of bladder spasms is 
required to allow firm healing of the 
repair. Voiding trials are begun after 3 
weeks of diversion. Voluntary detrusor 
contractions may not exist at first, gen- 
tle dilation by catheter may be required, 
and weeks or months may be needed to 
develop a useful dry interval and noc- 
turnal control. 


RESULTS 


First-stage closure of the exstrophied 
bladder is not always successful as seen 
in the review of 20 patients treated for 
wound dehiscence after primary clo- 
sure.” Although reclosure is possible, 
subsequent result of reconstruction 
may be disappointing. Primary closure 
was selected in 28 of 29 consecutive pa- 
tients referred to The Johns Hopkins 
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Epispadias repaired; biadder 
capacity greater than 60 mL 


Epispadiac penis short with severe 
chordee before or after bladder 


Proceed to bladder neck plasty and 
ureteroneocystostomy 


Correction of chordee, lengthening of 
urethral groove, and epispadias repair; 








neck reconstruction 


Complete repair of bladder, bladder 
neck, and epispadias with dry 


interval but wet pants 


Above, with marked stress 
incontinence 


Smail-capacity bladder unchanged 
by time, epispadias repair, or 


attempted bladder neck 
reconstruction 


Small bladder unsuitable for bladder 


neck plasty 


Smali closed exstrophy unsuitable 
for bladder neck reconstruction or 


augmentation, or late 
presentation of untreated 


exstrophy, unsuitable for closure 


Closed exstrophy with epispadias 
repaired with uncontrolled stress 


or dribbling incontinence 


Closed or diverted exstrophy with 


inadequate penis 





Hospital without prior treatment. One 
patient underwent urinary diversion 
because of a very small bladder. Mild 
bladder prolapse occurred in 2 patients 
who required distal revision of the clo- 
sure. The remainder had satisfactory 
initial closure.” 

Marshall and Muecke” in 1970 re- 
viewed 329 functional bladder closures 
reported in the literature between 1906 
and 1966 and determined that urinary 
continence with preservation of renal 
function was achieved in only 16 (5%) of 
the cases. 

When staged reconstruction is used 
similar to what is described above, bet- 
ter continence results are obtained as 
reported by Chisholm” (45% continent), 
Ansell” (48% continent), and Mollard” 
(69% continent). 
 Oesterling and Jeffs,” in review of the 
The Johns Hopkins Hospital experience 
of 144 patients seen between 1975 and 
1985, selected 50 patients who had com- 

pleted staged reconstruction. Two 
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prepare with testosterone; consider 
osteotomy to aid in achieving penile 
length 

Patience, biofeedback, oxybutynin 
hydrochloride (Ditropan), imipramine 
hydrochioride, and time 

Wait, may require bladder neck revision 
or injection 

Consider augmentation cystoplasty and 
bladder neck reconstruction; 
acceptance of intermittent 
catheterization will be necessary 


Consider temporary diversion by colon 
conduit with plan for continent 
undiversion to bladder using bladder to 
form urethra and conduit for 
augmentation; in patients over 7 y, 
artificial sphincter can be considered 


Consider permanent external or internal 
diversion or continent urinary diversion, 
internal diversion direct by 
ureterosigmoidostomy or indirect 
colocolostomy; evaluate day 
continence of anal sphincter and 
nighttime seepage prior to internal 
diversion 


Consider revision, injection, 
augmentation and revision, continent 
urinary diversion, and artificial 
sphincter with omental wrap 


Consider penile lengthening, urethral 
reconstruction with augmentation using 
free graft, pedicle grafts, and tissue 
transfer 


groups of patients were compared: 
group A (39 patients) had had successful 
initial closure while group B (11 pa- 
tients) had required reclosure of the 
bladder after partial or complete dehis- 
cence. Group A patients had a conti- 
nence rate of 92%, while in group B only 
55% became continent. 

In follow-up, 88% of these groups had 
normal upper tracts, while 6% had 
persistent reflux requiring additional 
treatment, and 6% (3 patients) required 
additional treatment for hydronephro- 
sis. 

When continence is not achieved in 
patients with adequate bladder capa- 
city, additional repeated bladder neck 
plasty may be performed or injection of 
polytetrafluoroethylene (Teflon) or col- 
lagen can be considered. 


THE FAILED RECONSTRUCTION 


When continence is not achieved, 
when the bladder remains too small to | 





Male neonate with bladder exstrophy. The 
umbilicus, exstrophied bladder, and com- 
plete epispadias associated with this condi- 
tion are shown. 


proceed with bladder neck revision, or 
when hydroureteronephrosis develops, 
techniques of salvage are well estab- 
lished. Twelve such patients treated at 
The Johns Hopkins Hospital are. de- 
scribed by Gearhart and Jeffs.” All had 
augmentation cystoplasty and used in- 
termittent catheterization; in addition, 
repeated bladder neck plasty in four pa- 
tients, artificial sphincter in three, and 
Mitrofanoff procedure in one were re- 
quired. Artificial sphincter is usually re- 
served for the older patient where 
omentum can be used to protect the ure- 
thra from the sphincter cuff. 


LONG-TERM FOLLOW-UP 


Newer techniques for correction ol 
chordee and repair of epispadias car 
achieve reasonable penile length and 
erection. Details of epispadias repai 
will not be discussed in this presenta 
tion. However, all patients followed ur 
in our local experience have erections 
and older patients have a normal libido. 
Penile length and chordee correctior 
are problems in some patients. Fertil 
ity in the male patient has been docu- 
mented by sperm count“ and in the re- 
port of Shapiro et al,” 38 men had fè 
thered children. Possible injury to the 
ejaculatory ducts and retrograde ejacu- 
lation are a concern in the individua 
patient who has undergone reconstruc. 
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-delivered children” and most of these 
would have undergone early diversion 
- of the urine. Reconstruction for conti- 
: nence should dictate delivery by cesare- 
an section when pregnancy occurs, due 
- to possible danger of damage to the 
_ bladder neck. 
Adenocarcinoma” in untreated ex- 
. strophy is well known in older patients. 
< Engel and Wilkinson” have reviewed 
~ malignancy of the bladder in exstrophy, 
-and to date there are three patients who 
< have developed rhabdomyosarcoma in 
- the exstrophied bladder and two pa- 
< tients who underwent late closure have 
< developed squamous cell carcinoma, 
_ while no patient who has undergone ear- 
ly closure has developed epithelial tu- 
mor.“ However, long-term surveillance 
-is mandatory in these patients. 

When urinary diversion is chosen, 
malignancy of the bowel wall is a con- 
cern; in ureterosigmoidostomy, 10% of 
patients after 10 years may develop 
adenocarcinoma.” 

Social adjustment in a series of older 

“patients with exstrophy reviewed by 
< Lattimer et al” was considered good in 
-13 of 17 patients. Woodhouse et al“ 
-found 55 of 64 patients gainfully em- 
ployed and well adjusted. The recent 
series from The Johns Hopkins Hospital 
indicates that patients who underwent 
reconstructed exstrophy appear to have 
normal interactions at home and at 
school. Of course, long-term follow-up is 
required. 


CONCLUSION 


Early successful closure, careful 
management of the incontinent period, 
and a good technical bladder neck plasty 
can result in a patient with normal con- 
- trol and normal upper tracts. The small 
bladder removed from external irrita- 
tion will increase in size and can be 
: helped by preliminary epispadias repair 
“if needed. Bladder neck reconstruction 
should not be attempted until the blad- 
-der reaches a capacity of 60 mL. Epispa- 
dias repair has many variations and 
these have not been detailed here. 
-Lengthening of the urethral groove is 
often required and stimulation with tes- 
< tosterone is helpful in preparation for 
~ penile surgery.” 

- Augmentation,” intermittent cathe- 
“terization, Mitrofanoff procedure,” and 
- continent diversion” are salvage tech- 
niques that provide capacity for the 
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One hundred thirty-one x women sn have 7 





‘small or unusual bladder and for those 


whose reconstruction is unsuccessful. 
This report was submitted in honor of The Johns 
Hopkins Hospital 1889 to 1989 centennial. 
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Figure 1. 


22-year-old white boy was seen 
by his pediatrician because of in- 
creasing irritability and unsteady 
gait. Three months prior to admission 
the youngster had fallen down a flight 
of stairs without apparent injury. Sev- 
eral days prior to admission, the child 
experienced progressive low back pain 
and stiffness. 
The boy’s medical history was re- 
markable for multiple episodes of oti- 
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Figure 2. 


tis media and upper respiratory tract 
infections requiring medical therapy. 
The patient completed a 10-day course 
of antibiotic therapy as recently as 1 
month prior to injury. 

On admission, the patient was afeb- 
rile and the results of the physical 
examination were normal except for a 
wide-base gait and pronounced lumbar 
lordosis. Admission laboratory values 
were as follows: white blood cell count, 
13 x 10°L, with 0.70 polymorphonu- 
clear leukocytes; hemoglobin level, 
116 g/L; hematocrit value, 0.33; plate- 
let count, 504 10°/L; erythrocyte 
sedimentation rate (Westergren), 
13 mm/h; and the complement profile 
was C3, 1.48 g/L, and C4, 0.28 g/L. 
The C-reactive protein was positive. 
The result of a tuberculin skin test 





Figure 3. 


was negative. The results of the uri- 
nalysis were normal. Blood and urine 
cultures were negative. 

A technetium pyrophosphate bone 
scan (Fig 1) and roentgenograms ol 
the lumbosacral spine (Fig 2) were 
obtained. Unenhanced computed to- 
mography was also performed (Fig 3). 

Based on the roentgenographic anc 
computed tomographic findings show- 
ing narrow disk space, and the nega 
tive cultures, a presumptive diagnosi 
of diskitis rather than vertebral oste 
omyelitis was made. Magnetic reso 
nance imaging of the affected are: 
showed loss of the normal disk signa 
intensity on T, images and increasec 
signal intensity within the involvec 
vertebral bodies on T, images (Fig 4). 
Thickening of adjacent paravertebra 
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Figure 4. 


¿soft tissue was noted. Needle aspira- 
‘tion of the L3-4 disk space yielded 
-normal findings. The patient was 
- treated with ceftriaxone (50 mg/kg per 
_ day) and nafcillin (100 g/kg per day) 
for 2 weeks, followed by 4 weeks of 
< oral cephalexin (100 mg/kg per day), 
with marked clinical improvement. 
‘One month after presentation, the pa- 
tient was asymptomatic. 

Diskitis is a self-limited inflamma- 
tion of the intervertebral disk space 
that occurs primarily in children.’ 
The peak incidence occurs at 2 to 3 
years of age?“ with girls outnumber- 
ing boys by 2 to 1.7 The majority of 
cases involve the lumbar spine.'*+45° 
-Although not a requirement for diag- 
<- nosis,** pathogens isolated from aspi- 
ration biopsy include Staphylococcus 
aureus? or, occasionally, Haemophi- 
lus influenzae.’ 

Tn contrast to vertebral osteomye- 
-litis, children with diskitis generally 
zare not systemically ill. Fever may 
¿not be present, and the total and 
-differential white blood cell counts 
_ may be normal. Often, the only labo- 
-ratory abnormality may be an elevated 
_ erythrocyte sedimentation rate.'** 

Diskitis is a clinical diagnosis that, 
ecause of its variable presentation, 
quires a high index of suspicion.**** 
ildren with diskitis frequently 
resent with vague, low back pain and 
ifficulty or refusal to sit up, walk, or 
year weight. Generally, the child 
‘efuses to assume any position that 
lexes the spine.**** The physical ex- 
amination reveals abnormal posturing 
: with exaggerated lumbar lordosis®* or 
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Denouement and Discussion 
Diskitis 


Fig 1.—Technetium pyrophosphate bone scan showing increased uptake of isotope at 


L3-4. 


Fig 2.—Lateral roentgenogram of the lumbosacral spine revealing narrowing of the L3-4 
disk space with irregularity of the adjacent end plates. 


Fig 3.—Unenhanced computed tomographic scan showing narrowing of the disk space 
and cortical irregularity of adjacent vertebral bodies. 


Fig 4.—Magnetic resonance image of the affected area showing loss of the normal disk 


signal intensity of T, images. 


a change in gait pattern without neu- 
rological findings.*? Percussion and/or 
palpation of the lumbar spine does not 
reliably reproduce symptoms. 

Although the exact etiology of dis- 
kitis is unclear,* preceding trauma may 
be the inciting event.*° In children, 
the vascular supply of the disk space 
branches from adjacent vessels sup- 
plying the vertebral bodies.2*51° 
Trauma with a resulting separation of 
the vertebral end plates and disrup- 
tion of the vascular supply, in the 
presence of transient bacteremia, may 
allow the entrance of pathogens into 
the vertebral disk space.?*°% In con- 
trast, by the third decade, the disk 
space is largely avascular,? and infec- 
tious inflammation of the disk is likely 
the result of progressive vertebral os- 
teomyelitis.‘“ 

Despite various treatment modali- 
ties, ranging from total body cast im- 
mobilization to strict bedrest with or 
without antibiotic treatment, children 
have recovered without sequelae.'** 
Surgical decompression with open di- 
agnostic biopsy is not routinely advo- 
cated.: Early diagnosis is important 
to accurately rule out more serious 
and potentially treatable conditions, 
such as osteomyelitis, septic arthritis, 
tuberculosis (Pott’s disease), menin- 
gitis, or spinal tumors. 

The classical findings of disk space 
narrowing and loss of the superior 
vertebral notch observed on lateral 
spine roentgenograms may not be ev- 
ident until 2 to 8 weeks after the onset 
of symptoms.'* 

Technetium or gallium bone scans 
may provide roentgenographic evi- 
dence as early as 1 week after symp- 
toms appear.®?” However, the use of 
gallium in infants is discouraged due 


to the greater radiation exposure.’ 
Additionally, normal results of gallium 
or technetium bone scans do not ex- 
clude diskitis.* 

We describe a case of a patient with 
diskitis that was confirmed by mag- 
netic resonance imaging. Magnetic 
resonance imaging distinguishes disk 
inflammation from pyogenic bone le- 
sions and is rapid, accurate, and non- 
invasive. The role of magnetic reso- 
nance imaging will require more 
widespread use and clinical evaluation 
before becoming the radiologic proce- 
dure of choice for the diagnosis of 
diskitis in children. 
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- Denouement and Discussion 


Gastrointestinal Manifestations of 
Hemolytic Uremic Syndrome 


Fig 1.—Plain roentgenogram of the abdomen showing no evidence 
of toxic megacolon, fixed loops of bowel, or intussusception. 


Fig 2.—Barium enema examination shows thickened folds (arrows) 
representing edema and hemorrhage in the submucosa mucosal 
spiculation representing inflammation, and patulous terminal ileum 
representing ileitis. 


-Hemolytic uremic syndrome (HUS) 
- is a disease of unknown origin usually 
` occurring in children younger than 4 
years. The pathologic findings resem- 
_ blea microangiopathy and are associ- 
-ated with an angiitis and the formation 
of platelet thrombi resulting in the 
classic triad of hemolytic anemia, 
_ thrombocytopenia, and azotemia. He- 
_ molytic uremic syndrome may belong 
< with a continuum of disease, including 
-thrombotic thrombocytopenia pur- 
‘pura; Characteristically, there is a 
prodromal illness that is most. com- 
monly a nonspecific gastroenteritis. 
This is followed in 1 to 2 weeks by the 
development: of a variable number of 
=: presenting. abnormalities, including 
pallor, purpura, abdominal pain, hem- 
aturia, oliguria, hematemesis,. and 
bloody diarrhea. Therefore, HUS may 
be mimicked by a number of entities, 
including glomerulonephritis, He- 
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noch-Schénlein purpura, nephrotic 
syndrome, and myelophthisic dis- 
eases. As with our patient, HUS may 
occasionally mimic inflammatory 
bowel disease.'? More rarely, gastro- 
intestinal presentations include toxic 
megacolon or rectal prolapse.’ The 
bowel wall thickening and “thumb 
printing” seen in our patient was most 
likely due to submucosal hemorrhage 
(Fig 2). During its course, HUS has 
diffuse manifestations reflecting 
widespread microangiopathy. Promi- 
nent signs of this multisystem involve- 
ment include hypertension, fluid and 
electrolyte imbalance, bleeding diath- 
eses, seizures, coma, nephrotic syn- 
drome, colitis, myocarditis, and hepa- 
tomegaly. 

Our patient’s normal renal function 
deteriorated rapidly, requiring hemo- 
dialysis management. Complete re- 
covery occurs in 1 to 3 weeks in most 





children who are medically supported, 
but complications can prolong this re- 
covery period. Anuria can be success- 
fully treated with dialysis, but some 
children suffer from chronic renal in- 
sufficiency. The mortality rate in the 
1970s was between 10% to 20% but 
has decreased considerably with the 
more widespread use of early dialysis. 
Poor prognosis is related not only to 
the severity of the renal involvement, 
but also more importantly to the se- 
verity of extrarenal, especially central 
nervous system, involvement. 
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Articles 


_@ Although nitrogen balance studies 


"have been carried out in low-birth-weight 


infants, few have partitioned the nitrogen 
into its components. In this study, 72-hour 
balance studies were conducted In 24 low- 
birth-weight infants (gestational age, 
30.7 + 1.6 weeks; birth weight 1.36 + 0.25 
kg) fed their mothers’ milk (preterm milk) 
or 50% preterm milk and 50% formula. To- 
tal nitrogen, nonprotein nitrogen, and 
whey protein intake and excretion were 
‘measured. Total nitrogen intake (preterm 
< milk group, 452 + 138 mg/kg per day; pre- 


a term+ formula group, 406 + 93 mg/kg per 


- day), absorption (85%), and retention 


(71%) were not significantly different be- 


tween groups. intact and fragments of se- 
- cretory IgA and lactoferrin were detected 
in soluble fecal extracts, and represented 
25% and 9% of intake, respectively. Feed- 

3 ing preterm milk allows for nitrogen accre- 
tion similar to intrauterine growth rates for 
5 weeks postnatally, and provides poten- 
tially functional proteins for the low-birth- 
weight infant. | 

(AJDC. 1989;143:1485-1491) 


The early neonatal period is charac- 
"terized by high nutrient require- 
ments and immature digestive and ex- 
cretory capacities. Human milk meets 
the nutritional needs of term infants 


~ without exceeding their physiological 
~- limitations’; however, the premature 
. infant has higher nutrient requirements 


-than the term infant, coupled with less 


well-developed gastrointestinal func- 


_tions. Therefore, the suitability of ma- 
ture human milk, particularly banked 


-+ - human milk, as a source of energy, pro- 
tein, and minerals for the premature 
_. -jnfant has been questioned.®* Atkinson 


etal‘ reported that the nitrogen content 


os x of milk from mothers delivering prema- 
E nificantly higher than the nitrogen con- 
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Partition of Nitrogen Intake and Excretion 






in Low-Birth-Weight Infants 
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centration of term milk for the first 
month of lactation. Preterm milk con- 
tains higher concentrations of protein, 
macrominerals, energy, and electro- 
lytes,** which led to the speculation that 
the optimum food for the premature in- 
fant may be the milk of the infant’s 
mother.*” 

Nitrogen in human milk is present as 
protein nitrogen and nonprotein nitro- 
gen (NPN). Protein nitrogen is derived 
from both casein and whey proteins and 
constitutes approximately 75% of the 
nitrogen in mature human milk.” Sever- 
al whey proteins may have important 
functions in the suckling infant,” in- 
cluding secretory IgA (sIgA), lactofer- 
rin, lipase, and lysozyme. Each of these 
proteins is believed to act within the gut 
via different bacteriostatic or immuno- 
logic mechanisms to protect the infant, 
including preventing attachment of bac- 
teria and viruses to cells within the in- 
testine,” sequestering of nutrients,” or 
causing lysis of bacteria.” For these 
proteins to be functional, they must re- 
main intact throughout at least part of 
the infant’s gastrointestinal tract.” 
Identification of immunologically intact 
sigA, lactoferrin, and lysozyme in the 
feces of human milk-fed term” and 
premature”” infants provides support 
for this hypothesis. 

Nonprotein nitrogen is composed of a 
diverse group of low-molecular-weight 
compounds and accounts for 25% of the 
total nitrogen." The function of NPN 
in the nutrition of human milk-fed in- 
fants is still unclear, although nutrition- 
al and functional roles have been pro- 
posed. Urea nitrogen and free amino 


acids may provide nitrogen essential for 


synthesis of nonessential amino acids,” 
whereas peptide hormones” and growth 
factors“ may serve physiological rather 


than nutritional functions for the infant. _ è 
The goals of this study were, first, to Ge ly described.” Urine samples were collected 


investigate the adequacy of feeding 


solely PTM, compared with a combina- 
tion of PTM and infant formula, on over- 
all nitrogen retention; and second, to 
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quantitate and partition total nitrogen 


intake and excretion, as protein nitro- 
gen (including the whey proteins) and 
NPN components. l 


PATIENTS AND METHODS 
Subjects 


Low-birth-weight infants (n =24; 12 male, 
12 female) were selected from the neonatal 
unit of Chedoke-McMaster Hospitals, 
McMaster Health Sciences Centre, Hamil- 
ton, Ontario. Infants were ineluded in the 
study based on the following criteria: birth 
weight less than 1.8kg, no congenital anoma- 
lies, not requiring mechanical ventilation at 
the time of the study, and ability to tolerate 
at least 150 mL/kg per day of feedings by 21 
days of age. The study protocol was ap- 
proved by the ethics committee of Chedoke- 
McMaster Hospital and was described tothe 
parents, and signed consent was obtained. 
One group received only PTM and the second 
group received 50% PTM and 50% standard 
infant formula (PTM + F group) (Wyeth Ltd, 
Windsor, Ontario). Infants were assigned to 
one of two study groups depending on the 
ability of maternal lactation to support the 
needs of her infant(s). Most infants (balance 
1, 5 of 6; balance 2, 3 of 5)in the PIM +F 
group were twins, Maternal milk production 
would have supported 1 infant but not 2. 
After the infants had been receiving full oral 
feeds for at least 1 week and were gaining 
greater than 10 g/kg per day, two 72-hour 


-balance periods were carried out (Table 1). ~ 


Collection of Samples 


Preterm milk samples were obtained from 
each infants mother and were either fed 
fresh within 48 hours of pumping or frozen at 
~ 20°C until used, Each infant received only 


“milk from his or her mother. During the bal- 


ance study, 24-hour eolleetions of milk were 
pooled, warmed to 87°C, and gently mixed. 
Individual feedings of formula and milk sam- 
ples were measured into syringes by re- 
search staff. Formula or milk was bolus fed 


every 2 hours by nasogastric gavage. Urine 
- and fecal samples were collected as previous- 


"using an acid-washed apparatus (made from 
z “fingers of plastic gloves and respiratory tub- 
- ing) and drained into plastic containers that 
“were: subsequently refrigerated. Feces were 
‘collected in urine bags (U-bag, Hollister Ltd, 








Iter papers were placed beneath the head 
and posterior of the infant to collect any ni- 
trogen losses due to regurgitation or urine 
‘aks, All samples were stored at — 20°C af- 
ter collection. Stool samples were homoge- 
creas and freeze-dried prior to analysis. 


Analyses 


: Milk, formula, urine, and stool samples 
ere analyzed for total nitrogen, soluble ni- 
rogen, and NPN by automated micro-Kjel- 
ahl analysis (Tecator, Uppsala, Sweden).” 
-The soluble fractions of PTM, formula, and 
rehydrated stool samples were isolated by 
- ultracentrifugation at 189 000g for 1 hour at 
~ 4°C (Sorvall Model OT065B, Rotor AH650, 
: Newton, Conn). Nonprotein nitrogen was 
» determined in the soluble fractions of milk, 
_ formula, urine, and rehydrated stool samples 
- following precipitation of proteins by the ad- 
«dition of an equal volume of 24% trichloroace- 
tic acid and centrifugation at 10 000g. Urea 
: -nitrogen was determined using a modified 
_ urease-Berthelot reaction” (Sigma, St Lou- 
is, Mo). Human milk whey proteins were 
“quantitated in the soluble fractions of PTM, 
< urine, and fecal samples using rocket immu- 
~ noelectrophoresis (lactoferrin, sIgA, serum 
albumin) and radial immunodiffusion (lyso- 
zyme, a-lactalbumin).”” Immunoelectropho- 
resis was run in 0.025 mmol/L tricine buffer 
~ (pH 8.5) for 3 hours at 300 V. 
To better characterize the soluble fecal 
fraction, crossed immunoelectrophoresis” of 
_ feces against anticolostral whey and against 
antihuman serum was run on a subset of 10 
infants from each dietary treatment. In this 
method, electrophoresis of the sample is run 
for 1 hour at 300 V in agarose without anti- 
bodies to separate the proteins by molecular 
: weight. The plate is then rotated 90° and the 
“sample electrophoresed for 3 hours at 300 V 
- Into agarose containing antibody. The loca- 
tion of specific proteins is determined by 
-.comparisons with plates run with purified 
~~ proteins. 
Proteins and peptides in soluble fecal ex- 
-tracts were separated by gel filtration Fast 
Protein Liquid Chromatography (Pharmacia 
Fine Chemicals, Piscataway, NJ). A sample 
- volume of 50 pL was applied to a gel filtration 
- column (Superose 12, Pharmacia Fine Chem- 
_ jeals) and eluted in 20 mmol/L ethanolamine 
-buffer (pH 9.5) at a flow rate of 1.0 mL/min. 
‘The eluant was collected in 1-mL fractions 
idı monitored at 280 nm. 


 _Caiculation of Results 


‘Apparent nitrogen digestibility was calcu- 
ted by the following formula: nitrogen in- 






















trogen intake minus fecal nitrogen output 
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| “tosses. = s Statistical aysi was serie out 


using a two-way analysis of variance, with 
study weight and study age as eovariants.” 
Multiple mean comparisons were made using 
Duncans Multiple Range Test and Bonfer- 
roni adjusted significance level. A value of 
P<.05 was chosen as the level of significance 
for both Duncan’s and Bonferroni analyses. 
All statistical analyses were done with the 
Statistical Analysis System aay Institute, 
Cary, NC). 


RESULTS 
infant Population 


Twenty-four infants were recruited 
for the study. During the first balance, 
18 infants received solely PTM and 6 
received PTM +F. During the second 
balance, 9 of the original 18 PTM-fed 
infants received PTM again, 1 infant 
was switched to the PTM+F group, 
and 8 did not complete a second balance 
period. 


PTM and Formula Composition 


Mean nitrogen and protein concentra- 
tion of PTM and formula used in this 


a ee E eS RST 
Balance 1 
(n= 18) 


30.6 + 1.8 

1.34 +0.23 
2.9+0.56 

141.43+0.28 
152 +30 


Gestational age, wk 
Birth-weight, kg 

Study postnatal age, wk 
Weight at time of study, kg 
Milk volume, ml/kg per d 





"aud are any in Table 2 Laces 
tional day was calculated from the first 
day following parturition. Mean lacta- 
tional day represents the mean value for 
the three 24-hour pooled PTM samples 
fed during the study period. There were 
no significant differences in the total 
nitrogen, soluble nitrogen, NPN, or 
urea nitrogen between PTM and the for- 
mula used, In human milk and formula 
samples, NPN was 19% +0.1% of the 
total nitrogen, with urea nitrogen com- 
prising 26% of the NPN (Table 2). 


Nitrogen Intake 


The distribution of nitrogen intake 
between the two dietary groups is 
shown in Fig 1. For PTM-fed infants 
60% + 2% of the nitrogen intake was as- 
sociated with human whey proteins, 
20% + 5% with human casein, 20% + 38% 
with NPN. For infants receiving 
PTM +F, formula protein (bovine whey 
and casein) provided 41%+1% of the 
nitrogen; human milk whey proteins, 
30% + 5%; human milk casein, 9% + 2%; 


PTM + Formula Group 
peie bemennie 


Balance 2 Balance 1 Balance 2 
(n=9) (n=6) (n=5) 


30.7 + 1.8 30.7+1.9 30.64 1.7 
1.30 +0.24 1.40 +0.27 1.40 +0.25 
4.7+1.2 3.1+0.40 6.242.2 
1.50 + 0.28 1.54 +0.23 1.72 +0.23 

165+25 


*Values represent mean + SD; PTM indicates preterm miik. 





Tanie 2.— Nitrogen and Whey Protein Composition of Preterm Milk (PTM) and 


Balance 1 


Variablet (n= 30) 


ike minus fecal nitrogen output. Apparent — 
trogen nutrition was calculated as follows: — 


Total N 
Soluble N 
NPN 

Urea N 
Protein§, g/dL. 
a-Lactaibumin 
Lactoferrin 
Lysozyme 
Serum albumin 
Secretory igA 





3.03 + 0.97 
2.47 +0.29 
0.50 +0.16 
0.13 +0.03 
1.61+0.51 
2.70+0.46 
3.60 + 0.98 
0.15+0.05 
0.62+0.38 
2.56 + 2. 20 


“SMA, Wyeth Laboratories, Windsor, Ontario. 
"EN indicates nitrogen; NPN, nonprotein nitrogen. 
: -§ (Total N- — NPN) x 6.38. 





2.44 +0.26 
2.00 +0.46 
0.51 +0.19 
0.13 +0.03 
1.21 +0.05 
2.83 +0.63 
3.094 1.11 
0.19 +0.02 
0.57 £0.33 

3.00 +2.35 


-minus urinary nitro gen output. No. adjust- e “Values represent mean + SD milligrams per milliliter unless otherwise specified. 
ments were made for insensible nitrogen 
+ losses that consist mainly of cutaneous ` 


2.72+0.48 
1.10+0.32 
0.56+0.15 
0.14+0.04 
1.38+0.21 
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and total NPN from formula and human 
milk, 21% + 3%. 


Nitrogen Balance 


All infants were maintained in posi- 


l - tive nitrogen balance (Table 3). Nitro- 


ogen intake, absorption, and retention 


were not significantly different be- 
` tween groups, with an average 85% di- 


gestibility and 71% retention. Nitrogen 
intake was highly correlated with nitro- 
gen retention (milligrams per kilogram 
per day) in PTM-fed infants 
(y=86+1.1x, r=.98, P<.01) and 
PTM+F-fed infants (y=211+ 0.742, 
r= 97, P<.01). Adjustment of nitrogen 
retention data by 11 mg/kg per day (pre- 
viously estimated cutaneous losses”) 
does not significantly decrease the re- 
tained nitrogen relative to intrauterine 
accretion rates. 

Results for NPN and urea nitrogen 
intake and excretion are shown in Table 
4. There were no significant differences 
in NPN or urea nitrogen intake between 
the groups. Urinary nitrogen and NPN 
were both decreased from balance peri- 
od 1 to balance period 2 (P<.05). Bal- 
ances for NPN and urea nitrogen were 
not calculated since it is impossible to 
determine whether the excreted NPN 
or urea nitrogen arose from the diet or 
as a product of protein metabolism. 


Whey Protein intake and Excretion 


Intake and excretion data for the hu- 
man milk whey proteins are presented 
in Table 5. Immunologically intact a- 
lactaloumin was not detected in feces of 
any infant. Due to the large degree of 
interinfant variability, no significant 
differences in the amounts of whey pro- 
tein exeretion were observed between 
the groups. Serum albumin was detect- 
ed in the feces of 38% of the infants and 
accounted for 0.5% and 0.6% of the in- 
take in PTM and PTM+F groups, re- 

_ spectively. Although total lactoferrin 
- ‘and lysozyme excretion were not signif- 
 feantly different between the two 
- groups, when excretion is expressed as 
percentage of intake, the PTM+F 
- group excreted a significantly greater 


. proportion of lactoferrin (13% vs 5%) 
and lysozyme (18% vs 3%) than infants 










fel PIM alone. 
- Fecal Nitrogen Excretion 


ee ~ different components of the fecal 





val rogen are shown in Fig 2. Insoluble 
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nitrogen exeretion was significantly 
greater in the PTM +F group. Excre- 
tion of nitrogen associated with soluble 
proteins was not significantly different 
between the two dietary groups. The 
insoluble fraction contains particulate 
matter, including sloughed intestinal 
and microbial cells. Nonurea NPN ex- 
cretion was not significantly different 
between the two groups, but slightly 
less nitrogen was associated with fecal 
urea in the PTM + F-fed infants (14% vs 
20%). The quantifiable components of 


PTM Group 





g o-lactalbumin 
Lysozyme 

W Lactoferrin 

W Serum Albumin 
C] secretory IgA 
@ Casein 

Ei NPN 





the fecal soluble protein fraction are 
shown in Fig 3. Fecal soluble nitroger 
(total soluble nitrogen minus NPN) in- 
cluded several whey proteins —lactofer- 
rin, sigA, lysozyme, and serum albumir 
as well as other soluble proteins. Lacto- 
ferrin and sIgA together accounted for 
an average of 52% and 72% of the soluble 


proteins in feces of PTM-fed anc 


PTM + F-fed infants, respectively. 
Using crossed immunocelectrophore- 

sis, four whey proteins were detected ir 

the feces of all 10 infants studied, corre- 


PTM + F Group 





Fig 1.—~ Distribution of nitrogen intake as a percentage of total nitrogen in preterm milk (PTM)-fed 
and PTM and formula (PTM + F}-fed infants. In PTM + F-fed infants nonurea nonprotein 
nitrogen (NPN) and urea from milk plus formula are combined in NPN fraction. 


Table 3. — Total Nitrogen Balance Data’ ce co reemer 








PTM. $ Foe 


PTM Group Group 
aniram annasnseiannnetrveasenorereinenasenrarrennren 
Balance 1 Balance 2 Balance 1 Balance 2 
Nitrogen intake 494 +171 410+ 104 445 +123 366 + 63 
Nitrogen excretion 
Fecal 69 + 29 55+ 19 6410 66 +27 
Urinaryt 71 +228 54+20" 69 + 16" 48 = 9° 
Nitrogen absorbed, (%) 4252+171 (86) 352+106 (86) 3692110 (87) 297265 (81) 
Nitrogen retained, (%) 358 163 (72) 2962104 (72) 3222110 (72) 250+70 (68) 


*Values represent mean + SD milligrams per kilogram per day; PTM indicates preterm milk. Values ir 


parentheses indicate percentage on intake. 


Different superscript letters in this row denote significantly different values (P<.05). 


Table 4. -Nanprotein Nitrogen (NPN) ar id Urea 


PTM Group 





















PTM + Formula Group 
Batance 1 Balance 2 Balance 1 Balance 2 

NPN intake 78+28 88 +31 89 2:36 70 +30 
NPN excretion 

Fecal 36 + 20 26> 12 20 £14 a346 

Urinaryt 65+21" 49+17% 66 + 15* 38 + 6.6" 
Urea N intake 20 +6 20+6 26+6.7 21+3.0 
Urea N excretion 

Fecal 15414 z 12+15 945 {348 

Urinary 35 +22 af 462.20 29% 16 728 © 


*Values represent mean + SD aa oa per kilogram per day: PTM indicates preterm milk. 
Different superscript letters in this row denote significantly different values (P<.05)}. 
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sponding to lactoferrin, serum albumin, 
a,-antitrypsin, and sIgA (Fig 4). Three 
to four proteins were detected in the 
feces using the antibody against human 
serum proteins. Two were identified as 
-antitrypsin and serum albumin. A 
third high-molecular-weight serum pro- 
ein was detected, possibly IgG. No oth- 
er immunologically intact whey or se- 
rum proteins were detected by this 
method. Gel filtration chromatography 
` of the soluble fecal extract using Super- 
-ose 12 Fast Protein Liquid Chromatog- 
_raphy revealed significant amounts of 
-intact lactoferrin and sIgA in both PTM- 
fed and PTM + F-fed infants (Fig 5). In 
addition, large amounts of peptides 
whose molecular weights were less than 
- 10.000 d were found in the feces of both 
-groups of infants. The inset in Fig 5 
- shows the chromatographic separation 
of PTM on Superose 12 for comparison 
-tothe fecal extracts. 
ae COMMENT 
When comparing infants fed human 
+ milk with those receiving infant formu- 
<Ja, one must consider the differences in 
¿nitrogen composition between bovine 
and human milk. Human milk consists of 
predominantly whey proteins,” several 
of which appear to be resistant to diges- 
“tion within the gastrointestinal tract of 
“both term” and premature infants.” In 
addition, 25% of the nitrogen in human 
-milk is found as NPN.” Partial utiliza- 
tion of NPN by the human infant has 
been demonstrated as retention of la- 
beled urea nitrogen.”** Thus, while a 
proportion of the immune protein- 
“bound amino acids in human milk may 
“not be physiologically available to the 
infant for protein synthesis,” it is likely 
that some nitrogen from small-molecu- 
- lar-weight compounds may be retained 
_ by the infant. 
In this study the effect of feeding sole- 
_ ly PTM or a combination feeding of 50% 
-PTM and 50% standard infant formula 
_ (PTM +F) on the intake and excretion 
-of various nitrogen components was ex- 
amined. There were no significant dif- 
_ ferences in overall nitrogen intake and 
excretion between the infants fed PTM 
or PTM +F. Nitrogen absorption from 
both diets was similar to that previously 
reported for premature infants fed ma- 
re human milk or standard infant for- 
~-mula.”* The goal for nitrogen accretion 
-for premature infants is often set at lev- 
vels that will allow growth and accretion 
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rates similar to those occurring inutero. — 





"rises linearly.” Based on these data and 
Between 18 and 40 weeks of gestation, fetal body weights,” Jackson et al” cal- 
the nitrogen concentration in the fetus culated the nitrogen content of fetuses 
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Fig 2.—Composition of fecal nitrogen excretion in preterm milk (PTM)- and PTM and formula 
(PTM + F)-fed infants. Results are expressed as a percentage of total nitrogen excretion. NPN 
indicates nonprotein nitrogen. 
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Fig. 3.—Components of the fecal soluble protein (soluble nitrogen minus nonprotein nitrogen 
iNPN]) fraction of infants receiving preterm milk (PTM) or PTM and formula (PTM + F). HSA 
indicates human serum albumin. 





Antihuman Serum Anticolostral Whey 


Fig 4.—Crossed immunoelectrophoresis of fecal extracts in gels containing antiserum and 
anticolostral antibodies. Peaks were identified as secretory IgA (sigA), lactoferrin (Lf), serum 
albumin (SA), and a,-antitrypsin (a,-AT) by using purified proteins as standards. 
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growing along the 10th, 50th, and 90th 
percentiles. A comparison between the 
mean nitrogen accretion for our study 
infants and fetuses of similar postcon- 
ceptual age growing at the 50th percen- 
tile is shown in Table 6. During balance 
period 1, all infants retained nitrogen at 
or above the 50th percentile for infants 
in utero. However, during balance peri- 
od 2, nitrogen accretion for the 
PTM + F-fed infants dropped off to a 
rate similar to infants at the 10th per- 
centile. Although the mean nitrogen re- 
tention was not statistically different 
between groups, the balance period 2 
infants in the PTM +F group had the 
lowest mean total nitrogen intake (per 
kilogram of birth weight) and a 5% in- 
crease in mean fecal nitrogen excretion 
over the other groups. These differ- 
ences may account for the lower nitro- 
gen accretion in these infants. 

There were no significant differences 
inintake of NPN or intake and excretion 
of urea nitrogen between the dietary 
groups, which reflects the similar nitro- 
gen distribution in the PTM and infant 
formula (Table 2), This infant formula is 
based on electrodialyzed whey, which 
contains a relatively high proportion of 
NPN.” The significantly lower urinary 
NPN excretion in the PTM + F-fed in- 
fants in balance period 2 reflected the 
lower urinary total nitrogen excretion 
in this group and was associated with 
the lower nitrogen intake (per kilogram 
of birth weight). Although calculating 
NPN or urea nitrogen “balance” will not 
reveal anything about the true metabol- 
ic fate of the ingested NPN or urea ni- 
trogen since these compounds are en- 
dogenously produced during protein 
catabolism, it is interesting to note that 
for balance 2, PTM-fed infants averaged 
a “positive” NPN retention. 

Previous studies utilizing urea la- 
beled with “N (°N-urea) as a marker of 
dietary urea have demonstrated that 
animals”” and humans”* maintained 
on either low-protein diets or purified 
essential amino acids will utilize supple- 
mentary urea nitrogen. Several investi- 
gators” ™ =€ have studied the bioavail- 

ability of dietary urea in both term*”* 
and premature” infants. The retention 
of “N-urea ranged from 13% to 43% of 
the administered dose in these studies. 
There was no significant difference in 
retention between term infants fed for- 
~ mula” or human milk.” However, pre- 





S AJDC— Vol 143, December 1989 





mature infants” and infants recovering 
from malnutrition” or illness” retained 
more of the administered *N-urea than 
normal term infants.” Rose and Dek- 
ker” demonstrated in the 1950s that the 
utilization of NPN as a source of nitro- 
gen decreased when dietary protein 
was adequate. Therefore, the tendency 
for premature or compromised infants 


Absorbance (A™) 


Immunoglobulins 


10 









to retain more urea nitrogen may be a 
reflection of their higher nitrogen re- 
quirements (per kilogram of birth 
weight). a 
Human milk whey proteins serve nu- 
tritional and functional roles for the in- 
fant. Secretory IgA, lactoferrin, and 





lysozyme have been postulated to 
contribute to the human milk—fed in- 


20 30 


Elution Volume, mL 


Fig 5.—Superose 12 Fast Protein Liquid Chromatography separation of the soluble feca 
extracts from infants receiving preterm milk (PTM) and PTM and formula (PTM + F). Inset shows 
chromatographic separation of preterm human milk.Lf indicates lactoferrin. 





PTM Group (n= 23) 


PTM + Formula Group (n= 10) 


pete hd ett etna fe ANSE aR SEE REPS YARRA OM RN 
eo 


Intake Excretion (%tT) intake Excretion (%t) 
a-Lactalbumin 425 +104 © (0) 171 + 32° o (0) 
Serum albumin 102 + 67 0.56+0.13 (0.5) §7.21 0.34 0.6 (0.6) 
Lactoferrint 492+ 217" 24+ 26 (5) 262280 i $$332 #22 (13°) 
Lysozymet 34 108 1.41.2 (3°) 1148 2.0+1.5 (18°) 
Secretory igAt 460 + 383" 110+150 (24) 138 + 83> 38 +58 (27} 


*Values represent mean + SD milligrams per kilogram per day. 


Calculated as a percentage of intake. 


For each protein different superscript letters denote significantly different values between group: 


(P<.05). 
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Postconceptional 
Age at Study, wk 


Balance 1 
Balance 2 


PTM+F 
Balance 1 


Balance 2 


33.022.1 
34.5+2.2 


33.7 + 1.4 
36.2 + 2.4 


o. *Values represent mean + SD; PTM, preterm milk; and F, formula. 


N Accretion, mg/kg per d 
painaen ainiin iiien ieena aneao, 





Actual 
Calculated 
Accretion, 

% 


Observed 
Retention 


Calculated 
In Uterot 


358 + 163 
296 + 104 


322 +110 
250 + 70 





| _tFrom Jackson et al® for infants growing along the 50th percentile. 


-fants resistance to gastrointestinal and 
-respiratory tract infections.““ Al- 
`+ though the persistence of lactoferrin, 
~. SIgA, and lysozyme through the gastro- 
-intestinal tract of the infant is well docu- 
-< mented, and has been demonstrated in 
both term” and premature” in- 
<- fants, one of the aims of the present 
-. study was to better characterize the 
` eontribution of the whey proteins to 
-Overall nitrogen intake and fecal excre- 
» tion. The contribution of human milk 
< whey proteins to overall nitrogen intake 
reflects the composition of the infants’ 
- diet, constituting 60% of the nitrogen 
intake in PTM-fed infants and 30% in 
__PTM+F-fed infants. We attempted to 
-quantitate cow’s milk whey protein in- 
take and excretion using antibodies 
against bovine whey proteins. Howev- 
= er, due to the extensive modification of 
the proteins during formula manufac- 
= turing, they were no longer recogniz- 
= able by the antibodies. 
=. The presence of intact lactoferrin and 
- sIgA in fecal extracts from both PTM- 
fed and PTM + F-fed infants was dem- 
< onstrated by gel filtration chromatogra- 
-phy (Fig 5). In addition, a large amount 
of peptides with molecular weight 
greater than 10000 d was observed in 
_ both sets of infants. Fecal proteins are 
generally quantitated by either immu- 
_ noelectrophoresis”” or enzyme-linked 
<- Immunosorbent assay”; however, each 
-of these assays measures only whether 
the protein is “immunologically” intact 
< and not if it is structurally intact. When 
quantitating fecal lactoferrin by rocket 
-< immunoelectrophoresis, we observed 
“double rockets” in some samples. If 
lactoferrin were partially degraded, yet 
-still intact enough to be recognized by 
the antibody, the smaller fragments 
<=- would migrate farther than the intact 
_ molecule in the electrophoretic field, re- 
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sulting in two rockets. No double rock- 
ets were cbserved for milk lactoferrin, 
fecal or milk sIgA, or serum albumin. 
Recent investigations in our laborato- 
ry” have demonstrated that “half-lacto- 
ferrin,” produced by proteolytic diges- 
tion at low pH, is immunologically 
reactive. In addition, the half-lactofer- 
rin showed similar binding to its intesti- 
nal lactoferrin receptor as intact lacto- 
ferrin. Thus, even after partial 
digestion, ie, cleavage into two iron- 
binding fragments, lactoferrin retains 
enough structural integrity to interact 
with the receptor and potentially serve 
a functional role in vivo. Larger frag- 
ments of lactoferrin in the stool of pre- 
term infants have been reported by 
Goldman et al.“ However, in their study 
sodium dodecyl sulfate, a denaturing 
agent that dissociates all peptides from 
each other, was used, while we used gel 
filtration and nondissociating condi- 
tions. It has been shown that the two 
larger fragments of transferrin” and 
lactoferrin” self-associate. Therefore it 
is likely that lactoferrin in the stool is 
present both as large fragments and in 
intact form. 

Whey proteins in the feces may arise 
from several sources: undigested milk 
proteins, endogenous synthesis and se- 
cretion into the intestinal lumen, or by 
leakage into the intestine from serum. 
Endogenous secretion of sIgA and lac- 
toferrin in formula-fed term*® and pre- 
mature” infants has been reported to be 
low. In term infants, no fecal slgA was 
detected in formula-fed infants less than 
3 weeks of age.“ Spik et al® detected a 
constant value of 0.5 mg of lactoferrin 
every 24 hours in the feces of formula- 
fed term infants, probably representing 
endogenous synthesis. The infants in 
our study were excreting between 30 
and 45 mg of lactoferrin every 24 hours, 





~ which is well above this level. Prema- 

ture infants receiving formula excreted 
only 0.5% to 3.0% of the levels of “pro- 
tective” proteins as infants receiving 
fortified human milk.” These studies 
suggest that the role of endogenous se- 
cretion in contributing to fecal proteins 
is limited in the young term and prema- 
ture infant. The presence of serum albu- 
min and «,-antitrypsin in feces may 
arise from either ingested milk or leak- 
age from serum. Crossed immunoelec- 
trophoresis of fecal extracts against an- 
tiwhey protein and antiserum protein 
antibodies showed reactivity with both 
of these proteins. Other soluble fecal 
proteins may include minor whey pro- 
teins, other serum proteins, or proteins 
arising from the infant’s gut or intesti- 
nal flora. In the premature infant, leak- 
age of such preteins into the gut may 
play a larger role than in the term infant 
due to his cr her immature gut 
development. 

Although the levels of intake of serum 
albumin, lactcferrin, and lysozyme 
were higher in the PTM-fed group, total 
excretion (milligrams per kilogram per 
day) of the preteins was very similar 
between the groups, which seems to re- 
flect steady-state excretion. In con- 
trast, mean levels of slgA excretion 
(milligrams per kilogram per day) were 
3.0-fold higher in the PTM-fed group 
than the PTM + F group, which may re- 
flect the 3.3-fold higher intake of sIgA. 
Therefore, for sIgA the level of excre- 
tion may be mediated by intake, al- 
though this study and previous studies 
have failed to pesitively correlate intake 
and excretion.” 

Although metabolic balance studies 
tend to be biased toward overestima- 
tion of intake and underestimation of 
intake, when carried out carefully these 
errors can be limited. In addition, since 
the comparisons in this study were 
made between groups, error would be in 
the same direction. Therefore, in spite 
of their limitations, nitrogen balance 
studies provide noninvasive, nonisoto- 
pic method for assessing nitrogen utili- 
zation from different diets. 

In this study it was demonstrated 
that premature infants maintained on 
their own mother’s milk attain nitrogen 
balance with mitrogen accretion rates 
similar to those of the reference fetus 
growing at the 50th percentile for the 
first 5 weeks pestnatally. If we assume 
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that all of the fecal whey proteins are 
arising from persistence of milk pro- 
teins through the gastrointestinal tract, 
this represents a loss of up to 383% 
(PTM-fed) to 59% (PTM + F-fed) of the 
ingested protein and thus amino acids 
for protein synthesis. However, it must 
be cautioned that, as with NPN, with- 
out the use of labeled milk protein it is 
impossible to distinguish between fecal 
proteins that are of milk origin from 
those endogenously produced; there- 
fore, these percentages may represent 
an overestimation. Although it was not 
studied in these infants, studies with 
other premature infants in the neonatal 
unit of Chedoke-McMaster Hospital 
showed that approximately 25% of N- 
urea supplemented to human milk is re- 
tained by the infant.” This level of re- 
tention may represent up to 5% of the 
infant’s nitrogen needs. The potential 
loss of whey proteins via fecal excretion 
and the speculation that at least part of 
the NPN can be utilized by the infant for 
protein synthesis underscores the diffi- 
culty in determining what represents 
the “true” utilizable protein or nitrogen 
content of human milk. 
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Garde Malformations in ill of Infants With 
Hypoplastic Left-Heart Syndrome 


Joel I. Brenner, MD; Kate A. Berg, PhD; Daniel S. Schneider, MD; Edward B. Clark, MD; Joann A. Boughman, PhD 


è in a pllot study of relatives of infants 
with hypoplastic left-heart syndrome 
(HLHS), we obtained a medical history, 
cardiovascular examination, and echo- 
cardiogram In 48 first-degree relatives of 
11 probands with isolated HLHS and 3 
with HLHS and noncardiac malforma- 
tlons. Echocardiography confirmed heart 
defects in 5 of 41 relatives of patients with 
Isolated HLHS. In four instances, the car- 
diac abnormality was unrecognized. 
Among 7 relatives of infants with HLHS 
and extracardilac anomalies, no heart de- 
fects were detected. Cardiac defects oc- 
curred in first-degree relatives of pro- 
bands at a frequency higher than 
previously predicted by an additive multi- 
factorial mode! of inheritance. These find- 
ings suggest that first-degree relatives of 
HLHS probands may have an increased 
risk for subclinical cardiac defects and 
that genetic factors likely contribute to the 
cause of left-heart blood-flow lesions. 

(AJDC. 1989:143:1492-1494) 


A though hypoplastic left-heart syn- 

drome (HLHS) accounts for only a 
small proportion of clinically recognized 
congenital cardiovascular malforma- 
tions,” it remains one of the most se- 
vere types of malformation, with an un- 
treated mortality of 100% and an 
uncertain surgical future.** Determin- 
ing the cause of HLHS is important be- 
eause of the major medical-surgical, 
psychological, and economic issues ére- 


ated by caring for the family faced with 


a newborn with HLHS. Recurrence- 
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risk counseling has been based on the 
assumption that HLHS has a multifac- 
torial origin. Thus, a recurrence risk of 
3%, the square root of the population 
frequency as predicted by the multifac- 
torial model,” has often been cited in the 
past.‘ 

Recent data from a population-based 
study of congenital cardiovascular mal- 
formations in liveborn infants chal- 
lenged this interpretation.’ We found 
that the precurrence risk, ie, the risk of 
a heart defect to relatives born before 
the study infant, was higher than pre- 
dicted by the multifactorial model. For 
isolated HLHS, eg, the reported pre- 
currence risk approached 13%. A simi- 
lar pattern of increased recurrence risk 
had also been noted in recent clinical 
studies of parents with left-heart de- 
fects, where 12% to 26% of infants born 
to mothers or fathers with aortic steno- 
sis were found to have congenital car- 
diovascular malformations, usually of a 
similar type.’ Concordance data from 
these studies, from a population re- 


. ferred for fetal echocardiography be- 


cause of a prior infant with left-heart 
disease,” and from experimental mod- 
els reviewed by Clark,” suggest that. 
left ventricular outflow tract defects, 
ranging frcm bicuspid aortic valve 
(BAV) to HLHS, may be developmen- 
tally related. Left-heart defects re- 
ported in affected relatives of infant pa- 
tients led us to initiate a pilot study to 
document the existence and nature of 
congenital cardiovascular malforma- 
tions and to investigate the possibility 
that the incidence of previously unrec- 
ognizéd structural cardiac defects 


might be higher than predicted by the - 


multifactorie] model in the relatives of 
infants with HLHS. 


PATIENTS AND METHODS 


Families for this pilot project were 
drawn from the Baltimore-Washington In- 


fant Study, a population-based case-control . 


study of congenital cardiovascular malforma- 


tions in the State cf Maryland, the District of 
Columbia, and five counties in Northern Vir- 
ginia.’ For our purposes, the diagnostic 
group with HLHS included only infants with 
aortic atresia ani mitral stenosis-atresia 
with hypoplasia ofthe left ventricle. Diagno- 
sis was confirmed by echocardiography, an- 
giography, surgery, autopsy, or a combina- 
tion of these. 

Fourteen families in the Baltimore-Wash- 
ington Infant Study who had at least one 
infant affected with HLHS registered with 
Pediatrie Cardiolcgy at the University of 
Maryland Medical System or The Johns Hop- 
kins Hospital, Baltimore, Md, agreed to par- 
ticipate. First-deg7ee family members were 
examined by one cf us, a senior cardiologist 
(J.I.B. or E.B.C.. Blood pressure in the 
upper and lower extremities was taken man- 
ually, automatically, or by a combination of 
blood pressure dev ces with use of the appro- 
priate cuff for age and size of the subject. 
Clinical cardiopulmonary examination was 
performed with special attention to the pres- 
ence of pathologie murmurs, systolic clicks, 
and aortic-arch obs:ruction. 

Echocardiograpty was performed under 
the direct supervis on of a study center phy- 
sician with the assistance of a skilled pediat- 
ric echocardiography technician. Standard 
M-mode measurements of left ventricular di- 
astolic and systolic dimension; mitral valve 
excursion, and aortic and left atrial size were 
obtained. Real-time echocardiographic eval- 
uation included detailed study of mitral valve 
motion and papillary muscle orientation. 
Real-time guided Doppler determination of 
mitral valve inflow and left ventricular out- 
flow was also performed. 

All echocardiographie tapes were evalu- 


- ated by a second cardiologist who had not 


seen the family and was unaware of the phys- 
ical examination results. The diagnosis of a 
heart defect was ccnfirmed only when both 
cardiologists agreed on the presence of the 
defect as demonstrated by echocardiography 
and supported by thysical examination. At 
the time of examination, a medical history 
and detailed pedigree were obtained from 
the parents. 

. This protocol was approved by the Human 
Subjects Review Committee at each institu- 
tion. Each family provided informed consent 
before participation. 
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Extracardiac Anomalies in Patients With Hypoplastic Left-Heart Syndrome 


 Extracardiac 


Patient Anomalies 


Absent left kidney; right'hydronephrosis 


Single umbilical artery; horseshoe 
kidney; skeletal abnormality 


Optic nerve hypoplasia; cataract 


RESULTS 


Of 33 local families with an infant di- 
agnosed with HLHS, 14 were available 
and agreed to participate in the study. 
Of the remaining families, 2 families had 
moved out of state, 2 identified through 
searches of autopsy records were un- 
willing to become involved, and the oth- 
er families declined the clinical testing 
procedures. No discernible differences 
were noted in patient diagnosis, family 
size, or demographics between partici- 
pating and nonparticipating families. 

Forty-eight first-degree relatives 
from 14 families were available for’ex- 
amination. Three fathers did not partic- 
ipate in the studies, and thus their cardi- 
ac status is unknown. In addition, one 
14-month-old sibling had normal cardio- 
pulmonary examination results but was 
too uncooperative for detailed echoçar- 
diographic evaluation. 

All 14 infant patients were dead when 
their families were examined. Three of 
these infants had additional extracar- 
diac anomalies, as shown in the Table. 
These 8 included 2 females with rénal 
defects, 1 of whom had, in addition, a 
skeletal abnormality that was thought 
to be an autosomal dominant form of 
ectrodactyly, based on the family histo- 
ry (parent and second-degree relative). 
Cytogenetic analysis was not per- 
formed on either of these infants. The 
male infant was born with optic-nerve 
hypoplasia and a unilateral cataract of 
unknown cause. Autopsy findings were 
noncontributory, and he had a normal 
karyotype. No heart disease was noted 
in any first-degree relative. 

Eleven infants had no recognized 
phenotypic abnormalities apart from 
their HLHS. In this group, echocardio- 
graphically normal relatives were found 
in 7 of the families. Among the 4 families 
in which abnormal echocardiographic 
findings were identified (Fig 1), none of 
the parents had reported or suspected 
that they had a heart defect when ini- 
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Karotype 
Not obtained 
Not obtained 





A6,XY 


tially interviewed for the Baltimore- 
Washington Infant Study. 

By clinical and echocardiographic ex- 
amination, four parents were found to 
have a BAV. In 2 families, a single par- 
ent with BAV was noted, while in 1 
family, both parents had BAV. One sib- 
ling with BAV and mild aortic stenosis 
had been identified before his sister was 
born with HLHS. The excessive preg- 
nancy loss in this family was attributed 
to an incompetent cervix. Thus, among 
the families with isolated cases of 
HLHS, 5 (12.2%) of 41 of the examined 
relatives had a cardiac abnormality sus- 
pected by physical examination and con- 
firmed by echocardiography; all defects 
involved the left ventricular outflow 
tract. 


COMMENT: 


Aggregation of left-heart defects 
became evident to us from data ana- 
lyzed in the Baltimore-Washington In- 
fant Study.’ When isolated anatomic 
heart defects were grouped by pre- 
sumed developmental mechanism, such 
as altered blood flow through the em- 
bryonic heart, the contrast was striking 
between the frequency of affected rela- 
tives— particularly siblings—of pro- 
bands with left-heart defects compared 
with the relatives of probands with all 
other types of cardiac malformations 
(Fig 2). Moreover, there was a high de- 
gree of concordance of reported lesions 
in families. Evidence that a spectrum of 
left-heart defects may result from a sin- 
gle mechanism is also suggested by 
analysis of human heart specimens and 
the hearts of experimental animals.” 
The phenotypic expression may range 
from mild defects, such as BAV, to the 
most clinically severe manifestation, 
HLHS. . 

Isolated congenital cardiovascular 
malformations have traditionally been 
thought to be multifactorial disorders, 
resulting from the small additive effects 
of several genes and from environmen- 
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Fig 1.— Pedigree of four families of proba! 
(arrow) with hypoplastic left-heart syndro 
and additional affected family membe 
Large solid symbols indicate patients with 
poplastic left-heart syndrome; partially dz 
ened symbols, individuals with bicuspid ao 
valve; small solid circles, abortuses; squat 
males; circles, females; and slashes, deat 


tal factors.° Recurrence risk is, the 
fore, usually lower than in mendel 
disorders, and recurrence is modif 
for each family by the number of 
fected relatives and the severity of 
defect in the proband. In the rep 
from the Baltimore-Washington Inf 
Study, the multifactorial expectatio1 
recurrence of 1% to 5% was observe; 
mothers and fathers of infants with k 
heart defects, and in mothers, fathe 
and siblings of infants with all ot 
types of congenital cardiovascular n 
formations. However, among sibling 
probands with left-heart defects, the 
ported frequency substantially exce 
ed the frequency expected under 
multifactorial mode. Moreover, the 
fected relatives of infants with l 
heart defects, though concordant 

the developmental group, were not 
ways concordant for a specific anato! 
lesion. These findings led us to inve 
gate a subset of available families 
more detail. 

Twelve percent of the examined ri 
tives of a subset of infants with isola 
HLHS had BAV, compared with a p 
ulation estimate for BAV of 0.9% 
1.8%.” Bicuspid aortic valve r 
be considered a subclinical left-he 
blood-flow defect. This suggests t 
minor left-heart defects, compat 
with essentially normal life and of 
undetected, may occur more frequer 
among relatives of infants with HL 
than in the general population. 

Several possible explanations may 
count, at least in part, for the findin, 
higher rates of left-heart lesions in 
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Fig 2.—Percentages of cardiac malformations among first-degree relatives of infants with 
congenital heart disease, from the Baltimore-Washinaton Infant Study.’ 


study families. First, the increase over 
population frequency may be a chance 
occurrence in this preliminary study. 
Second, mild forms of the spectrum of 
left-heart malformations in families of 
infants with HLHS may reflect risks 
appropriate to a multifactorial thresh- 
old trait with identification through se- 
verely affected probands, thus account- 
ing for the high frequency of affected 
relatives. According to the Carter hy- 
pothesis,“ severely affected probands 
would have higher frequencies of af- 
fected first-degree relatives than more 
mildly affected patients. More data 
from relatives of patients representing 
the spectrum of left outflow defects 
would be necessary to confirm this 
hypothesis. 

A third alternative is that, in at least 
some of the families, left-heart defects 
may be under the control of a major 
gene or genes with variable expression 
and identification limited by selection 
against infants with HLHS, since these 
individuals do not reproduce. Under 
this hypothesis, families in which the 
gene(s) was segregating would have 
higher proportions (up to 50% if single- 
gene dominant) of individuals with the 
“affected” genotype. Expression of that 
genotype could then depend on addi- 
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tional genetic or environmental modi- 
fiers, so that some individuals with 
the genetic predisposition could have 
milder expression, ie, BAV. All geno- 
types surviving the newborn period, by 
definition, would have milder lesions 
than HLHS. 

This pilot study cannot prove any of 
these hypotheses, especially with the 
potential for heterogeneity. Formal ge- 
netic-model testing requires larger 
sample sizes, and further studies are 
necessary to calculate accurate risks for 
genetic counseling to be established. 

In the short term, clinical manage- 
ment can be altered by offering fetal 
echocardiography to evaluate subse- 
quent pregnancies in families in which 
serious left-heart defects have oc- 
curred. Echocardiography of first-de- 
gree relatives of infants with HLHS and 
other severe left-heart malformatioris 
can also be considered in these families 
to identify the presence of subclinical 
defects such as BAV, which would mod- 
ify recurrence counseling even if the 
multifactorial model were used. The use 
of antibiotic prophylaxis and periodic 
monitoring by a cardiologist should also 
be considered. 

In an era when surgical palliation of 
HLHS or cardiac transplantation is þe- 


ginning to hold promise for infants, al- 
lowing growth and maturation, it be- 
comes even more urgent to investigate 
potential genetic influences in con- 
genital cardiovascular malformations. 
When continued improvement in surgi- 
cal technique and medical control of re- 
jection allow survival of infants with 
HLHS into their reproductive years, 
the full influence of the severe end of the 
spectrum of left-heart flow lesions will 
be realized. 
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neonates [Shinwell] 1064 (Se) 

Tracheobronchial foreign bodies: persistent 
onien in pediatrie patients [Puhakka] 548 


y 

Burnout, Professional see Stress, Psychological 

Burns 

Secondary disorders of complement system [Ei- 
chenfield] 595 (My) 

Burns, Electric 

Household electrical injuries in children: epidemiol- 
ogy and identification of available hazards [Bak- 
orf 59 (Ja) 


C 


Cachexia 

Elevated serum levels of tumor necrosis factor are 
associated with progressive encephalopathy in 
children with acquired immunodeficiency syn- 
drome [Mintz] 771 Gy) 

Calcification, Physiologic 

Symmetrical th ic degeneration with calcifica- 
tions of infancy [DiMario] 1056 (Se) 

Calcium 

Hyperuricosuria and microhematuria in childhood 

etter) [Sánchez Bayle] 878 (Au) 

Hypophosphatemia in breast-fed low-birth-weight 
infants following initial hospital discharge [Hall} 
1191 (O¢) 

Increased phagocytic cell chemiluminescerice in pa- 
tients with cystic fibrosis [Roberts] 944 (Au) 

Protein intake and renal function in children [Na- 
kano] 160 (Fe) 

Serum phosphate concentration: effect on serum 
ionized calcium concentration in vitro [Lehmann] 
1340 (No) 

Callfornia 

Breast-feeding pattern among Indochinese immi- 
ae in northern California [Romero-Gwynn] 

04 (Jy) 

Calorimetry 

Measured energy expenditure in pediatrie inten- 
sive care patients Niiden] 490 (Ap) 

Cambodia 

Breast-feeding een among Indochinese immi- 
grants in northern California [Romero-Gwynn] 
804 (Jy) 

Campin 

Evaluation of cam Program for siblings of children 
with cancer [Sahler] 690 (Je) 

Campylobacter Infections 


Campylobacter pylori gastritis and peptic ulcer in | 
child de 


en (letters) [O 
_ [Dahms] 878 (Au) 
Canada 
Education about adult domestic violence in U.S. 
and Canadian medical schools, 1987-88, leads 
from MMWR, 447 (Ap) 


rda, Chiesa] 877, (reply) 
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Cannabis Abuse Be 

Short-term memory impairment in cannabis-de- 
pendent adolescents [Schwartz] 1214 (Oc) 

Cannabis Smokitig see Marijuana Smoking 

Cannulatlon see Catheterization 

Capillaries 

Capillary and venous bilirubin values: they are dif- 

_ ferent—and how! (letter) [Eidelman] 642 (Je) 

Carbohydrates 

Measured energy expenditure in pediatric inten- 
sive care patients [Tilden] 490 (Ap) 

Carbon Dioxide 

High-frequency jet vertilation in neonatal pulmo- 
nary hypertension [Carlo] 233 (Fe) 

Carbon Dioxide Partlal Pressure Determinatlon, 
Transcutaneous see Blood Gas Monitoring, 
Transcutaneous 

Carbon Monoxide 

Neonatal hyperbilirukinemia at high altitude 
[Leibson] 983 (Au) 

Carboxyhemoglobin 

Neonatal hyperbilirutinemia at high altitude 
[Leibson] 988 (Au) 

Cardiac Arrest see Heart Arrest 

Cardiac Output 

Exercise-induced differences in cardiac output, 
blood pressure, and systemic vascular resistance 
in healthy biracial population of 10-year-old boys 
[Arensman] 212 (Fe) 

Cardiac Pacemaker, Artificial see Pacemaker, Artifl- 
cial 

Cardiology 

Advances in pediatric cardiology [Morgan] 24 (Ja), 
correction, 587 (My) 

You are a preventive cardiologist: scope of pediat- 
ric preventive cardiology [Strong] 1145 (Qe) 

Cardiopulmonary Bypass 

Secondary disorders of complement system [Ei- 
chenfield] 595 (My) 

Cardiovascular System 

Congénital cardiovascular malformations in twins 
and triplets from porulation-based study [Berg] 
1461 (De) 

Racial differences in young children’s blood pres- 
sure: responses to cynamic exercise [Treiber] 
720 (Je) 

Career Cholce 

Residency training in general pediatrics: career 
direction of primary care graduates [Mathieu] 
217 (Fe) 

Carnitine 

Relative carnitine insufficiency in children with 
type I diabetes mellitus [Winter] 1837 (No) 

Carotene 

Mangoism’ (letter) [Palevsky] 1131 (Oc) 

Caseins 

Abnormal zine content in human milk: risk for de- 
velopment of nutritional zine deficiency in infants 
[Atkinson] 608 (My) 

Cat-Scratch Disease 

eta disease therapy (letter) [Collipp] 1261 

0 

Cataract 

Neurological and developmental findings in chil- 
dren with cataracts [Pike] 706 Je) 

Catheterization 

Regulation of oxygen concentration delivered to 
infants via nasal cannulas [Vain] 1458 (De) 

Catheterization, Central Venous 

Prolonged intravenous infusions (letter) [Suss- 
mane] 520, (reply) [Shulman] 621 (My) 

Cause of Death 

Death investigation— United States, 1987, leads 
from MMWR, 447 (Ap) 

Cefuroxime see Cephalosporins 

Cellac Disease 

Efficacy of nonrestricted fat diet in patients with 
cystic fibrosis [Luder] 458 (Ap) 

Centers for Disease Control (US) 

Leads from MMWR, 125 (Ja), 145 (Fe), 281 (Mr), 
447 (Ap), 525 (My), €45 (Je), T67 (Jy), 893 (Au), 
1013 (Se) 1141 (Oc), 1273 (No), 1895 (De) 

Reye’s syndrome: reappraisal cf aes in 49 
presumptive cases [Gauthier] 1181 (O¢) 

Central Nervous System 

Origins of cerebral palsy [Naeye] 1154 (Oc) 

Cephaiometry 

Differential effects of intrauterine and postnatal 
brain growth failure in infants of very low birth 

_ weight [Hack] 63 (Ja) 

Cephalosportns 

Dexamethasone for children with bacterial meningi- 
tis: should it be routine therapy? [Kaplan] 290 MO 

Mannetic resonarice imaging and dexamethasone 
therapy for bacterial meningitis [Lebel] 301 (Mir) 

Cereals 

Infant sleep and bedtime cereal [Macrknin] 1066 (Se) 


Cerebral Hemorrhage 

Neurologic status and intracranial hemorrhag 
very low-birth-weight préterm infants: oute 
at 1 year and 5 a [Ford] 1186 (Oc) 

Postdelivery head bleeding in hemophilic neona 
causes and management [Kletzel] 1107 (Se) 

Cerebral Palsy 

Early diagnosis of spastic diplegia, spastic hemi 
gia, and quadriplegia [Harris] 1856 (No) 

Origins of cerebral palsy [Naeye] 1154 (Oc) 

Perinatal asphyxia and cerebral palsy: fact, fict 
or legal prediction? [Bedrick] 1139 (Oc) 

Physiotherapy for children with cerebral palsy: 

ence for its efficacy [Tirosh] 552 (My 

Cerebral Ventricles ` 

Fetal surgery in 1990s [Eväns] 1431 (De) 

Cerebrospinal Fluid 

Ameliorating effect of lumbar puncture in ' 
meningitis [Jaffe} 682 (Fe) 

Elevated serum levels of tumor necrosis factor 
associated with progressive encephalopath 
children with acquired immunodeficiency 
drome [Mintz] 771 (Jy) 

Magnetic resonance imaging and dexametha: 

erapy for bacterial meningitis [Lebel] 301 ( 

Neonatal Staphylococcus e idis menini 
with unremarkable CSF examination res 

_ [Gruskay] 580 (My) 

Cerebrospinal Fluld Shunts 

Fetal surgery in 1990s [Evans] 1431 (De) 

Cervicitls 

Clinical predictors of Chlamydia trachomatis 
docervicitis in adolescent women: looking 
right combination [Remafedi] 1437 (De) 

Cervix Uteri 

High prevalence rate of human papillomaviru: 

ection and association with positive Papar 
laou smears in sexually active adolescents ' 
senfeld] 1443 (De) 

Chest see Thorax 

Chawing Gum 

Bubble gum bezoar [Truex] 253 (Fe) 

Chicago . 

Measles outbreak—Chicago, 1989, leads f 
MMWR, 1273 (No) 

Chickenpox 

Study of virus isolation from pharyngeal swat 
children with varicella [Ozaki] 1448 (De) 

Transmission of chickenpox in school setting 

. o opaarved exanthem [Brunell] 1451 (De) 

h 
Pena patterns of violent death, Cock Cot 
inois, 1977 through 1982 [Christoffel] 1403 (I 

Child passenger cok past, present, and fu 
[Christoffel] 1271 (No) 

Child Abuse 

Age-related patterns of violent death, Cook Cot 

liinois, 1977 through 1982 [Christoffel] 1408 (I 

Polymicrobial bacteremia and child abuse (let 
[Amir] 444 (Ap) 

Child Abuse, Sexual 

Cleveland, England: child abuse in public eye [ 
piniti] 651 (Je) 

Gonorrheal vulvovaginitis; labial fusion; impe 
rate hymen [Rimsza] 381 (Mr) 

Vaginal opening measurement in prepubertal ; 
(Goff 1866 (No) 

Child Behavior 

Effects of theophylline on behavior and learnir 
children with asthma [Rappaport] 368 (Mr) 

Child Behavior Disorders 

Commerit on ‘pediatrician as consultant’ (let 
[Levenson] 641, (reply) [Stickler] 642 Je) 

Determinants of school performance in chil 
with chronic asthma [Gutstadt] 471 (Ap) 

Theophylline and school performance (letter) 

_ Hamel) (reply) [Strunk] 1258 (No) 
Child Care 
iA status of children in self-care [Williams. 
a). 
Child Day Care Centers 


Playground-related injuries in preschool-aged 


dren--United States, 1983-1987, leads 1 
MMWR, 125 (Ja) 

Child Development 

Assessment of neurodevelopmental outcom: 
surfactant- replacement pase (letter) [L 
kamp] 762, (reply) [Vaucher] 768 (Jy) 

Changes in nutritional management and outcon 
very-low- birth-weight infants [Georgieff] 82 

Importance of parents’ concerns about their ch 

evelopment [Glascoe] 955 (Au) 

Neurofibromatosis type 1 (Recklinghausen’s 
ease): neurologic and cognitive assessment ` 
sibling controls [Eldridge] 833 D 

Neurological and developmental findings in- 
dren with cataracts [Pike] 706 (Je) 


Subject Index 14 


YAT Oa Puta aeo: infants (letter) [Hack) (re- 

ply) (Georgieff] 882 (Au) 

Child Development Disorders 

Diagnostic limitations of spontaneous growth hor- 
mone measurements in normally growing prepu- 
bertal children [Lanes] 1284 (No) l 

Early canon of spastic diplegia, spastic hemiple- 
gia, and quadriplegia [Harris] 1356 (No) 

Child Health Services 

Acute remunerative neurology [Ferry] 898 (Au) 

Beware of overtreating children! [Cunningham] 
786 0y) 

pompte in medicine: augmenting medical care in 

ediatric patients with chronic illnesses [Han- 
er] 1021 (Se) 

Does residents’ continuity clinic provide primary 
care? [Wilson] 809 (Jy) l 

George Armstron gar 19-1787): founder of first dis- 
pensary for children [Bloch] 239 (Fe) 

Health care financing policy for hospitalized pediat- 
ric patients [Munoz] 312 (Mr) . 

Impact of fever health education on clinic utilization 
[Robinson] 698 (Je ~~ 

a consent for lymbar puncture [Botkin] 899 

ü 


Lead screening at pediatrie teaching programs 
[Edwards] 1455 (De) i . 

Model to determine feasibility of pediatric practice 
[Miller] 919 (Au) 

Patterns of cardiac care in infants with Down syn- 
drome [Schneider] 863 (Mr) ` 
Pediatrie biographies: George Armstrong (1930) 
[Ruhräh] 242; commentary [Fulginiti] 244 (Fe) 

Pediatric marketplace [Martinez] 924 (Au) 

se ony of psychotropics to children in office- 
based practice [Kelleher] 855 (Jy) 

Prospective reimbursement and pediatric services 
[Singleton] 292 (Mr) . 

Recommendations of Immunization Practices Ad- 
visory Committee (ACIP): general recommenda- 


ane on immunization, leads from MMWR, 1018 

e 

Updating immunization status at discharge (etter) 
879 Walterspiel] (Au) 


Pediatric patients, race, and DRG prospective hos- 
pital payment [Munoz] 612 (My) 

Smoking policy in pediatric hospitals and wards 
[J par 567 (My) 

Survey of severe eye injuries in children [DeRe- 
spinis] 711 (Je) 

eia rn TP m 
ietary advice: responsibility for monitoring [Fin- 
berg] 531 (My) 

Measured energy Sf ee in pediatric inten- 

. sive care patients [Tilden] 490 (Ap) 

sar hazard with intravenous pumps (letter) 
[Schwartz] 1890 (De) 

School breakfast program and school performance 
[Meyers] 1234 (Oc) 

Child Nutrition Disorders 

Growth failure: complication of dietary treatment 
of hypercholesterolemia [Lifshitz] 587 (My) 

Child, Preschool E 

Choking on ‘large’ object: applications for regula- 
tion and practice (letter) [Meyers] 1182 (Oc) 

Household electrical injuries in children: epidemiol- 
ogy and identification of available hazards [Bak- 
er} 59 (Ja) 

Measles—— Los Angeles County, California, 1988, 
leads from MMWR, 525 (My) 

Playground-related injuries in preschool-aged chil- 


dren— United States, 1983-1987, leads from 
MMWR, 125 Wa) i 

Unintentional injuries: risk factors in preschool 
children [Bourguet] 556 (My) 

Chiid Psychology 

Barriers to bicycle helmet use among children: re- 
sults of focus groups with fourth, fifth, and sixth 
graders [Howland] 741 (Je) 


Comment on ‘pediatrician as consultant’ (letter) 
[Levenson] 641, (reply) [Stickler] 642 (Je) 

Evaluation of any pret for siblings of children 
with cancer [Sahler] 690 Je) 

Nightmares on Main Street [Schmitt] 649 (Je) 

Chiamydia trachomatis 

Chlamydia and adolescent girl: 
say as screening tool [Soren] 51 (a) 

Clinical predictors of Chlamydia trachomatis en- 
docervicitis in adolescent women: looking for 
right combination [Remafedi] 1437 (De) 

Chiorhexidine 

Epidemic methicillin-gentamicin-resistant Staphy- 
lococcus aureus in neonatal intensive care unit 


eimmunoas- 
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[Reboli] 34 (Ja) 

Choking see Alrway Obstruction 

Cholecystectomy 

Cholecystectomy in sickle cell anemia (letter) [Ger- 
ry] 764 Jy) 

Cholesterol 

Effect of weight control on lipid changes in obese 
children [Epstein] 454 (Ap) 

You are a preventive cardiologist: scope of pediat- 
ric preventive cardiology [Strong] 1145 (Oc) 

Cholesterol LDL see Lipoproteins, LDL Cholesterol 

Cholestyramine ` 

Discretion advised when iia AT lipid lev- 
els of children (etter) [Kazanecki] 11 (Ja) 

Christmas Disease 


_ Plasma support for surgery in premature infant with 


factor IX deficiency (letter) | Pegelow] 639 We) 

Chromosome Abnormalities 

Cutis verticis gyrata and chromosomal abnormalities 
(etter) [Marini] 269 (Mr); correction, 592 (My) 

Chronic Disease 

Computers in medicine: augmenting medical care in 
pediatric patients with chronic illnesses [Han- 
diler] 1021 (Se) 

Cicatrix 

Morphea [Iyer] 1853 (No) 

Circumcision 

Circumcision and urinary tract abnormalities (let- 
ters) [Rockney, Hopp] (reply) [Herzog] 1261, 
1262 (No) 

Urinary tract infections and circumcision: case-con- 
trol study [Herzog] 348 (Mr) 

Cirrhosis, Liver see Liver Cirrhosis 

Citrates 

Abnormal zinc content in human milk: risk for de- 
velopment of nutritional zine deficiency in infants 
[Atkinson] €08 (My) 

Clavulanic Acids 

Comparison of amoxicillin and clavulanic acid (Aug- 
mentin) for treatment of nonbullous impetigo 
[Dagan] 916 (Au) 

Boos m rnal smoking d cleft 
oes maternal smoking during pregnancy cause 
lip and palate in offspring? [Khoury] 333 (Mr) 

Beroan yy ectoderm apane and cleftin 
Tow with thymic aplasia (etter) [Jhaveri 
12 (Ja 

Cleft Palate 

Does maternal smoking during pregnancy cause cleft 
lip and palate in ee Kho 1333 (Mr) 

Ectrodactyly, ectoderma dyap asia, and cleftin 
Don with thymic aplasia (etter) [Jhaveri 

a 

Clinical Clerkship see Education, Medical, Under- 
graduate - 

Clinical Competence 

Documentation of students clinical reasoning using 
computer simulation [Schwartz]; (editorial com- 
ment) [Allen] 575 (My) 

Clinical Trials 

Alternating sequential dosing with furosemide and 

“athacrynic acid in drug tolerance in newborn 
[Chemtob] &50 (Jy) 

Clinical trial of oe cate intravenous gamma 
globulin in acute Kawasaki disease: preliminary 
report ingle] 1300 (No) 

Corticosteroids as adjunctive therapy in bacterial 
meningitis: meta-analysis of clinical trials [Ha- 
vens] 1051 (Se) 

Dexamethasone for children with bacterial menin- 
gitis: shoulc it be routine therapy? [Kaplan] 290 
uvr 

Dexamethasone therapy for bacterial meningitis in 
infants and children [McCracken] 287 (Mr) 

Effects of theophylline on behavior and learning in 
children with asthma [Rappaport] 868 (Mr) 

en se resonance imaging and dexamethasone 
therapy for sacterial meningitis [Lebel] 301 (Mr) 

Methylphenidate in children with seizures and at- 
tention-defizit disorder [Feldman] 1081 (Se) 

Nonphenylketonuric hyperphenylalaninemia 
[Lang] 1464 (De) 

Predictors of trough serum gentamicin concentra- 
tions in neonates [Keyes] 1419 (De) 

Prophylaxis of recurrent acute otitis media and 
middle-ear effusion: comparison of amoxicillin 
with sulfamethoxazole and trimethoprim [Prin- 
cipi] 1414 (Le) 

D of croup: critical review [Skolnik] 1045 
(Se l 
Use of intravenous immmunogiobulin in treatment 

of neonatal sepsis (letter) Kim] 1257 (No) 

Cionidine 

Diagnostic limitations of spontaneous growth hor- 
mone measurements in normally growing prepu- 
bertal children [Lanes] 1284 (No) | 

Clustering see Space-Time Clustering 


Cocaine 

Drug usage among adolescents: survey from pedia- 
tric/adolescent practice (letter) [Buchta] 765 Jy) 

Passive freebase cocaine (‘crack’) inhalation by in- 
fants and toddlers [Bateman] 25 (Ja) 

Passive inhalation of marijuana, phencyclidine, and 
freebase cocaine (‘crack’) by infants (etter) 
[Schwartz] 644 (Je) 

Perinatal outcome of infants exposed to cocaine 
and/or heroin in utero [Fudroth] 905 (Au) 

Prenatal cocaine exposure is associated with Sey i 
ratory pattern abnormalities [Chasnoff] 583 (My) 

Prevalence of drug use among applicants for mili- 
tary service—United States, June-December 
1988, leads from MMWR, 1273 (No) 

T uP warning on TAC (letter) [Mofenson] 519 

y 

Urine drug screening in mothers and newborns 
[Osterlon] 791 (Jy) 

Cognition 

Neurologic status and intracranial hemorrhage in 
very low-birth-weight preterm infants: outcome 
at 1 year and 5 years [Ford] 1186 (Oc) 

Cognition Disorders 

Clinical identification and comparative prognosis of 
high-risk patients with Haemophilus influenzae 
meningitis [Gary] 307 (Mr) 

Neurofibromatosis type 1 (Recklinghausen’s dis- 
ease): neurologic and cognitive assessment with 

5 anne controls [Eldridge] 833 (Jy) 

olic 
renous colitis in child Getter) [Busuttil] 998 
a 


Colitis ` 
Collagenous colitis in child (letter) [Busuttil] 998 (Se) 
Gastrointestinal milk intolerance of infancy [Bere- 
zin] 361 (Mr) 
Collagen 
aca colitis in child (etter) [Busuttil] $98 
e 


Colonoscopy 

Gastrointestinal milk intolerance of infancy [Bere- 
zin} 361 (Mr) 

Colony-Forming Units, Hematopoietic see Hemato- 
poietic Stem Cells 

Colorado 

Neonatal hyperbilirubinemia at high altitude 
[Leibson] 983 (Au) 

Combined Modality Therapy 

Use of intravenous immmunoglobulin in treatment 
of neonatal sepsis (etter) [Kim] 1257 (No) 

Commerce 

Po stress (letters) [Giardino, Welliver] 1129 

C H 


Communication 

Adolescent contraceptive use and parental notifica- 
tion [Demetriou] 1166 (09) 

aa in neonatal care Getter) [Goetzman] 441 

p i 

Complement 

Low serum complement levels in anorexia nervosa 
(etter) [Sigal] 1391, (reply) [Hichenfieid] 1392 (De) 

Complement Activation 

Secondary disorders of complement system [Hi- 
chenfield] 595 (My) 

Complement Fixation Tests 

Toxoplasmosis needs evaluation: overview and pro- 
posals [Koskiniemi] 724 (Je) 

Compiement Pathway, Alternative see Complement 
Activatlon 

Complement Pathway, Classical see Complement 
Activation 

Complement Proteins see Complement 

Computer Simulation 

Documentation of students’ clinical reasoning usin, 
computer simulation [Schwartz] 575; (editorial 
comment) [Allen] 575 (My) i 

Computer Software see Software 

Computers 

Computer timidity: some a [Arnold] 1020 (Se) 

Computerized patient scheduling in outpatient res- 
idency practices [Quattlebaum] 1333 (No) 

Computers in medicine: augmenting medical care in 
pediatric patients with chronic illnesses [Han- 
dler] 1021 (Se) 

Incomplete immunizations and computer (letter) 
[Curro] 441 (Ap) 

Condoms see Contraceptive Devices, Male 

Conferences ses Congresses 

Congenital Defects see Abnormalities | 

Congresses 

Current state of pertussis and pertussis vaccines: 
report on Fifth International Symposium on Per- 
tussis [Fulginiti] 532 (My) 

Conjunctivitis, Bacterial 

Gonococcal conjunctivitis mimicking orbital celluli- 
tis in young adolescent (letter) [Legido] 443 (Ap) 


Subject Index 





Connecticut 

Epidemiology of cluster of Henoch-Schinlein pur- 
pura [Farley] 798 (Jy) 

Constipation 

Bubble gum bezoar [Truex] 253 (Fe) 

Risk factors for infant botulism in United States 
[Spika] 828 (Jy) l 

Consultation see Referral and Consultation 

Consumer Product Safety 

Choking on ‘large’ object: applications for regula- 
tion and practice (letter) [Meyers] 1182 (Oc) 

Strategies to prevent household electrical injuries 
in children (letter) [Bond] 1180 (Oc) 

Consumer Satisfaction 

Impact of fever health education on clinic utilization 
[Robinson] 698 (Je) 

Continuity of Patient Care see Primary Health Care 

Contraception 

Pregnant adolescent prostitute [Deisher] 1162 (Oc) 

Contraception Behavior 

Adolescent contraceptive use and parental notifica- 
tion [Demetriou] 1166 (Oc) 

Adolescent. heterosexual relationship and its asso- 
ciation with sexual and contraceptive behavior of 
black girls [DuRant] 1467 (De) 

Contraceptive Devices, Male . 

Adolescents and condoms: associations of beliefs 
with intentions to use [Kegeles] 911 (Au) 

Contrast Media 

Secondary disorders of complement system [Ei- 
chenfield] 595 (My) 

Convulsions, Febrile 

Occult bacteremia in children with simple febrile 
seizures (letters) [Torphy, Bonadio] 278, (reply) 
[Chamberlain] 274 (Mr) 

Copper 

Abnormal zine content in human milk: risk for de- 
velopment of nutritional zine deficiency in infants 
[Atkinson] 608 (My) 

Copyright 

Reprint requests: how and why they were made 

eung] 121 (Ja) 

Corn 

Risk factors for infant botulism in United States 
[Spika] 828 (Jy) 

Coronary Aneurysm 

Clinieal trial of single-dose intravenous gamma 


globulin in acute Kawasaki disease: preliminary 
report [Engle] 1300 (No) 
Coronary Disease 


Die advice: responsibility for monitoring [Fin- 
berg] 531 (My) 

Coroners and Medical Examiners 

Death investigation-—-United States, 1987, leads 
from MMWR, 447 (Ap) 

Corticosteroids see Adrenal Cortex Hormones 

Corticotropin see Adrenocorticotropic Hormone 

Cost Allocation see Costs and Cost Analysis 

Cost Benefit Analysis 

Evaluation of vomiting infant [Foley] 660 (Je) 

Costs and Cost Analysis 

Health care financing policy for hospitalized pediat- 
ric patients [Munoz] 312 (Mr) 

Pediatric patients, race, and DRG prospective hos- 
pital payment [Munoz] 612 My) 

Prospective reimbursement and pediatric Services 
[Singleton] 292 (Mr) 

Cot Death see Sudden Infant Death 

Craniotomy 

Treatment of young child with postoperative cen- 
tral diabetes insipidus [McDonald] 201 (Fe) 

Creatinine 

Acute changes in renal function associated with 
deferoxamine therapy [Koren] 1077 (Se) 

Protein intake and renal function in children [Na- 
kano] 160 (Fe) 

Crib Death see Sudden Infant Death 

Cross Infection 

Emergence of isolates resistant to ampicillin [Ru- 
par] 10338 (Se) __ 

Epidemic methicillin-gentamicin-resistant Staphy- 
lococcus aureus in neonatal intensive care unit 
{Reboli} 34 Wa) 

Klebsiella moniae bacteremia in children: 57 
cases in 10 years [Bonadio] 1061 Se) 

Croup see Laryngitis 

Cryptorchiam l 

Hormonal therapy for cryptorchidism with combi- 
nation of human chorionic gonadotropin and folli- 
cle-stimulating hormone: success and relapse 
rate [Saggese] 980 (Au) 

Culture 

Breast-feeding pattern among Indochinese immi- 
grants i northern California [Romero-Gwynn] 

y 


Curriculum 
Sexually transmitted diseases curriculum in ado- 
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lescent medicine [Johnson] 1078 (Se) 

Cystic Fibrosis i 

Aminoglycoside ototoxicity in cystic fibrosis: evalu- 
ation by high-frequency audiometry [McRorie] 
1828 (No) 

Effect of pancreatic enzyme supplements on iron 
absorption [Zempsky] 969 (Au) 

Effect of respiratory viral infections on patients 
with cystic fibrosis [Ramsey] 662 (Je) 

Efficacy of nonrestricted fat diet in patients with 
cystic fibrosis [Luder] 458 (Ap) 

Hypertrophic pulmonary osteoarthropathy [Boku- 
hie] 747 Je) 

Increased phagocytic cell chemiluminescence in pa- 

- tients with cystic fibrosis [Roberts] 944 (Au) 

Prolonged intravenous infusions (letter) [Suss- 
mane] 520, (reply) [Saulman] 621 (My) 
ie rashes in cystic fibrosis [Schidlow] 1030 

e 


Cysts l 

Traumatic pulmonary pseudocyst [20] 841 Jy) 

Cytomegaloviruses — : 

Antiviral drugs in pediatrics [Balfour] 1307 (No) 

International adoption: introduction for physicians 
[Hostetter] 825 (Mr) ` 

Study of virus isolation from pharyngeal swabs in 
children with varicella [Ozaki] 1448 (De) 


D 


Data interpretation, Statistical 
Praise for useful words [Brown] 770 (Jy) 


Use of intravenous pammnine eon in treatinent ` 


of neonatal sepsis (letter) [Kim] 1257 (No) 

Decision Making 

Informed consent ani need for delegalization 
[Woods] 885 (Au) 

Deferoxamine 

Acute changes in renal functicn associated with 
deferoxamine therapy [Koren] 1077 (Se) 

Deficiency Diseases 

Criteria for recognition of growth-inefficient child 
who may respond to treatment with growth hor- 
mone [Saggese] 1287 (No) 

Interactions of aleoho. and nutrition (etter) [da 
Cunha Ferreira} 519 (My); correction, 1110 (Se) 

Delivery 

Origins of cerebral palsy [Naeye] 1154 (Oc) 

Perinatal asphyxia and cerebral palsy: fact, fiction, 
or legal prediction? [Bedrick] 1139 (Oc) 

Umbilical cord circumference at birth (letter) [Pa- 
tel] 638 (Je) 

Delivery of Health Care 

aa stress (letters) [Giardina, Welliver] 1129 

c 


Dementia 

Elevated serum levels of tumor necrosis factor are 
associated with progressive encephalopathy in 
children with acquired immunodeficiency syn- 
drome [Mintz] 771 (Jy) 

Denervation, Sympathetic, Chemical see Sympa- 
thectomy, Chemical 

Dermatitis 

Anti-Staphylococcus awreus IgE antibodies for diag- 
nosis of hyperimmunoglobulinemia E-recurrent in- 

_ fection syndrome in infancy [Lavoie] 1088 (Se) 

Developmental Delay Disorders see Child Develop- 
ment Disorders : 

Dexamethasone 

Clinical identification and comparative prognosis of 
high-risk patients with Haemophilus influenzae 
meningitis [Gary] 307 (Mr) p 

Corticosteroids as adjunctive therapy in bacterial 
meningitis: meta-analysis of clinical trials [Ha- 
vens] 1051 (Se) 

Dexamethasone for chidren with bacterial ores a 
tis: should it be routine therapy? [Kaplan] 290 (Mr) 

Dexamethasone therapy for bacterial meningitis in 

‘ infants and children McCracken] 287 (Mr) 


goere resonance imaging and dexamethasone 
Treatment of croup: critical review [Skolnik] 1045 


a 
therapy for bacterial meningitis [Lebel] 301 (Mr) 


(Se 

Diabetes insipidus 

Treatment of young child with pastoperative cen- 
tral diabetes insipidus [McDonald] 201 (Fe) 

Diabetes Mellitus 

Pneumomediastinum and subcutaneous emphyse- 
ma caused by diabetic hyperpnea [Bullaboy] 93 


a 

Diabetes Mellitus, Insulin-Dependent 

Age, gender, and metabolic contre] in children and 
adolescents with diabetes (letter) [Zimet] 1134 (Oc) 

Management of diabetes in pediatric resident conti- 

_ nuity clinies [Kronz] 1173 (Oc} 

Relative carnitine insufficiency m children with 
type I diabetes mellitus [Winter] 1887 (No) 


Diabetes Mellitus, Type 1 see Diabetes Mellitus, 
sulln-Dependent 

Diabetic Coma l 

Hyperglycemic acidosis with mortality in Kea 

ayre syndrome (letter) [Welch] 1185 (Oc) 

Diacetylmorphine 

Perinatal outcome of infants exposed to coc: 
and/or heroin in utero [Fulroth] 905 (Au) 

Diagnosis 

Acute remunerative neurology [Ferry] 898 (Au; 

Adolescence: what is normal? [Offer] 731 (Je) 

Anomalous origin of right pulmonary artery f 
aorta: "hemitruncus” [Gumbiner] 1209 (Oc) 

Anti-Staphylococcus aureus IgE antibodies for d 
nosis of hyperimmunoglobulnemia E-recurren 
fection syndrome in ines [Lavoie] 1088 (Se) 

Benign cause of intermittent bradycardia of pre 
turity (etter) [Reif] 270 Gir} 

Beriberi in Southeast Asian adolescent (et 
[Vrehota] 270 (Mr) 

Breath hydrogen excretion as screening test 
early diagnosis of necrotizing enteroco 
[Cheu] 156 (Fe) 

Chronic sinusitis: disease of all ages [Rachelef: 
886 (Au) 7 

Clear heads and Bayesian tales: predictive v; 
and coin toss? (letter) [Mauro] 1000 (repl 
(Halperin, Brown] 1001 (Se) 

Cleveland, England: child abuse in public eye [ 
giniti] 651 (Je) 

Clinical predictors of Chlamydia trachomatis 
docervicitis in adolescent women: looking 
right combination [Remafedi] 1437 (De) 

Collagenous colitis in child (letter) [Busuttil] 998 | 

Comment on ‘pediatrician as consultant’ (let 
[Levenson] 641, (reply) [Stickler] 642 (Je) 

Computed tomography in diagnosis of osteoid o 
oma in infancy (etter) [Fleta] 1000 (Se) 

renee of group A, beta-hemolytic streptoco 
pharyngitis in office Ey rapid latex tes 
throat culture [Taubman] 102 (Ja) 

Diagnosis of group A, beta-hemolytic T ae 
p gitis in office setting (etter) [Kellogg] 
oy) [Taubman] 761 Wy) 

ips pt of neurofibromatosis-1 in child under 
of 6 years [Obringer] 717 (Je) 

Diagnostic limitations of spontaneous growth | 
mone measurements in normally growing pre 
bertal children [Lanes] 1284 (No) 

Diagnostic value of testosterone therapy in t 
with delayed puberty [Kaplowitz] 116 (Ja) 

Discitis [Magera] 1479 (De) 

Documentation of students’ clinical reasoning u: 
computer simulation [Schwartz]; (editorial c 
ment) [Allen] 575 (My) 

Early diagnosis of spastic diplegia, spastic hemi 
gia, and quadriplegia [Harris] 1356 (No) 

Epidemic hysteria dilemma (letter) [Cartter] 

r 


Evaluation of vomiting infant [Foley] 660 Je) 

Extrapleural effusion of retropharyngeal or 
[Martinot] 1207 (Oc) 

Fructose-1,6-diphosphatase deficiency: 20-year 
ree (letter) lpeleg] 140 (Fe); correct 
1345 (No) 

Gastrointestinal manifestations of hemolytic | 
mic syndrome [Poe] 1481 (De) 

Gastrointestinal milk intolerance of infancy [B: 
zin] 361 (Mr) 

Gonocoecal conjunctivitis mimicking orbital cel 
tis in young adolescent (letter) [Legido] 443 (. 

Hemangioma of thigh [Weisberg] 379 (Mr) 

Human immunodeficiency virus-infected infant 
agnostic dilemma [Ochs] 1138 (Oc) 

Hypertrophic pulmonary osteoarthropathy [Bc 
lic] 747 (Je) 

supe of parents’ concerns about their ch 
development [Glascoe] 955 (Au) 

Is standard practice in pediatrics ‘standard’? po: 
tial lesson for experts and practitioners nal 
iti] 529 (My) 

Jejunal stenosis: delayed complication of lap-t 
seat belt injury (etter) [Weinberg] 1392 (De) 

‘Mangoism’ (etter) [Palevsky] 1131 (Oc) 

Monostotic fibrous dysplasia of temporal t 
[Talmi] 1351 (No) 

Morbidity and mortality in children with pyog 
liver abscess [Pineiro-Carrero] 1424 (De) 

Mucopolysaccharidosis I presenting with endo. 
dial fibroelastosis of infancy [Stephan] 782 (J) 


Neonatal Staphylococcus idis mening 
with unremarkable CSF examination res 
(Gruskay] 580 My) 

Neurological and developmental findings in c 


dren with cataracts [Pike] 706 Je) 
Parent, teacher, child: trilateral approach to ati 
tion deficit disorder [Cohen] 1229 (Oc) 


Subject index 1: 


Pertussis in neonates [Christie] 1199 (Oc) 

Polymicrobial bacteremia and child abuse (letter) 
[Amir] 444 (Ap) 

Postdelivery head bleeding in hemophilic neonates: 
ar and management [Kletzel] 1107 (Se) 

onary arteriovenous ay in child with 
cirrhosis of liver [Crary] 749 (Je) 

Pylorie stenosis in sick Seba infants (letter) 
[Beasley] (reply) [Perlman] 142 (Fe) 

Pyomyositis in child with red immunodefi- 
oa syndrome: patient report and briefreview 
[Rap ael] 779 Gy) 

Reye's syndrome: reappraisal of diagnosis in 49 
presumptive cases [Gauthier] 1181 (Oc) 

Sunflower seed bezoar presenting as diarrhea (let- 
ter) [Dent] 643 (Je) 

Toxoplasmosis needs evaluation: overview and pro- 
. posals [Koskiniemi] 724 (Je) 

Tracheobronchial foreign bodies: persistent proh- 
m lem in pediatric patients [Puhakka] 543 (My 

Transient erythroblastopenia of childhood: review 
of 26 cases and reassessment of indications for 
bone marrow aspiration [Hays] 605 (My) 

Traumatic pulmonary pseudocyst [Co] 841 Jy) 

Tea ment of croup: critical review [Skolnik] 1045 


Urine drug screening in mothers and newborns 
[Osterloh] 791 (Jy) 

Diagnosis, Difforentlai 

Acute suppurative adenoiditis (letter) [Weir] 998 (Se) 

Beware of overtreating children! [Cunningham] 
786 Uy) 

Pylephlabitis secondary to unsuspected appendi- 
ceal rupture [Giuliano] 1099 (Se) 

pene a in children with hemophilia [Pappo] 

Ultrasonic imaging in differential diagnosis of diffuse 
thyroid disorders in children [Ivarsson] 1369 (No) 

Diagnostic Related Groups 

Health care financing og for n pediat- 
ric patients [Munoz] 312 

Pediatric patients, řace, EMD DRG prospective hos- 
pital payment [Munoz] 612 (My) 

Prospective reimbursement and pediatric services 
[Singleton] 292 (Mr) 

Diapers see Infant Care 

Diarrhea 

ar enous colitis in child (letter) [Busuttil] 998 


e 

Sunflower seed bezoar presenting as diarrhea (let- 
ter) [Dent] 648 (Je) 

Diencephalon 

Symmetrical thalamic degeneration with calcifica- 
tions of infancy [DiMario] 1056 (Se) 

Diet 

Beriberi in Southeast Asian adolescent (etter} 
[Vrehota] 270 (Mr) 

Dietary a uated for monitoring [Fin- 

bere 531 (M 

Iron A in athletes: insights from high 
school swimmers [Rowland] 197 (Fe) 

‘Mangoism’ (letter) [Palevsky] 1131 (Oc) 

Protein intake and renal function in children [Na- 
kano] 160 (Fe) 

Digt Therapy 

Efficacy of nonrestricted fat Ne in patients with 
eystic fibrosis [Luder] 458 (A p) 

Growth failure: complication of dietary treatment 
of hypercholesterolemia [Lifshitz] 537 (My). 

Nonphenylketonuric hyperphenylalaninemia 
[Lang] 1464 (De) 

Diffusion of Innovation see Communication 

Diphtherla 

Poliovirus vaccine policy: another perspective 
[Katz] 1007 (Se) 

Diphtheria Toxoid 

Pediatricians’ recommendations for antipyretic 
agents with DTP immunizations: surve on of eur- 
rent practice (letter) [Flanagan] 517 ( 

Why wait for DTP-E-IPV? [Marcuse] 1006 Bs) 

Disclitis 

Discitis [Magera} 1479 (De) 

Disease Outbreaks 

Measles outbreak—Chicago, 1989, leads from 
MMWR, 1273 (No) 

‘Transmission of chickenpox in school setting prior 
ta observed exanthem [Brunell] 1451 (De) 

Diuresis 

Acute changes in renal function associated with 
deferoxamine therapy [Koren] 1077 (Se) 

Diuretics 

Alternating sequential dosing with furosemide and 
ethacrynic acid in drug tolerance in newborn 
_ [Chemitobi 850 (Jy) 


Discretion advised when Owein Seru lipid lev- 
els of children (letter) [Kazanecki] 11 (Ja) 
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Dogs 

Acute changes in renal function associated with 
deferoxamine therapy [Koren] 1077 (Se) 

Double-Blind Method see Research Design 

Down’s Syndrome 

Patterns of cardiac care in infants with Down syn- 
drome [Schneider] 363 (Mr) 

Drainage 

Morbidity and mortality in children with pyogenic 
liver abscess [Pineiro-Carrero] 1424 (De 

Dreams 

Nightmares cn Main Street [Schmitt] 649 (le) 

faa tion: dr (I ) [Smith] ¢ 

ny revention: ce etter) [Smith] (re- 

nly) [Noyer] 272 (Mr 

Drug Abuse see Mla Abuse 

Drug Administration Schedule 

Drug errors and incidents in neonatal intensive care 

unit; quality assurance activit yr enee] 737 (Je) 

Failure of once-daily penicillin V therapy for strep- 
tococcal pharyngitis [Gerber] 153 (Fe) 

Predictors of trough serum gentamicin concentra- 
‘tions in neonates eyes] 1419 (De) 

Recommendations of Immunization Practices Ad- 
visory Committee (ACIP): general recommenda- 
tions on immunization, leads from MMWR, 1013 


(Se) 

Drug Hypersensitivi 

Recommendations of Immunization Practices Ad- 
visory Committee (ACIP): general recommenda- 
ao on immunization, leads from MMWR, 1018 


Drug oA 
thylphenicate in children with seizures and at- 

Metty paenicat disorder [Feldman] 1081 Ge) 

Drug Labeling 

Hidden salicyiates (etter) (Szap] 142 (Fe) 

Drug Resistance, Microbial 

Clinical and bacteriologic features of chronic sinus- 
itis in children (Tinkelman] 988 (Au) 

Emergence oz isolates resistant to ampicillin [Ru- 
par] 1033 (Se) 

Drug Screening 

Perinatal E of infants exposed to cocaine 
and/or heroin in utero [Fulroth] 905 (Au) 

Drug Synergism 


‘Perinatal outzome of infants exposed to cocaine 


and/or heroin in utero [Fulroth] 905 (Au) 

Drug Therapy 

Prolactinoma in adolescent girl: unusual response 
tary bromocriptine therapy (letter) [Tiwary] 521 


Use of adrenergic bronchodilators by pediatric al- 
lergists and pulmonologists [Newcomb] 481 (Ap) 

Drug Therapy, Combination 

Alternating sequential dosing with furosemide and 
ethacrynic acid in drug tolerance in newborn 
[Chemtob] 350 (Jy) 

Hormonal therapy for eryptorchidism with combi- 
nation of human chorionic gonadotropin and folli- 
cle-stimulating hormone: success and relapse 
rate [Saggese] 980 (Au) 

Late sudden unexpected deaths in hospitalized in- 
syne with bronchopulmonary dysplasia [Abman] 

Jy) 

On combination therapy with benzoate and piridox- 
ilate (letter [Cyr] 1392 (De) 

Drug Tolerance 

Alternating sequential dosing with furosemide and 
ethacrynic acid in drug tolerance in newborn 
[Chemtob] 850 (Jy) ` 

Drugs, Non-Presciption 

Hidden salicylates (letter) (Szap] 142 (Fe) 

Ductus Arterlosus, Patent 

Plasma suppert for surgery in premature infant 
sia factor IX deficiency (letter) [Pegelow] 639 
iJe 

Pumori function in 

treatment with in 
Ck uss] 78 (Ja) 
pave Ulcer 
lotara pylori Eon and peptic ulcer in 
ae n (esters) [Oderda, Chiesa] 877, (reply) 
[Dahms] 878 (Au) 

Dwarfism 

Growth failure: complication of dietary treatment 
‘of hypercho.esterolemia [Lifshitz] 537 (My) 

Dwarfism, Pituitary 

Perinatal abnormalities and subhypothalamic 
bright spot on magnetic resonance imaging in 
pituitary dwarfs (letter) [Okabe] 1894 (De 


E 


reterm infants follow- 
venous indomethacin 


Ear Diseases 
ee c manifestations in roapenital velopharyn- 
eal insufficiency [Durr] 75 


Ebsteln’s Anomaly - 

Ebstein’s anomaly and extracardiac defects [Sie- 
bert] 570 (My) 

Economies, Hospital 

Health care financing policy for hospitalized pediat- 
ric patients [Munoz] 312 (Mr) 

N To intensive care: at what price? [Bedrick] 

Patient care, resident stress, and government reg- 
ulation [Cohen] 181 (Fe) 

Pediatric patients, race, and DRG prospective hos- 

pital payment [Munoz] 612 (My) 

Resident stress (letters) [Giardino, Welliver] 1129 


Oc) 
Economics, Medical 
Model to determine feasibility of pediatric practice 
[Miller] 919 (Au) 
NBI CAp) intensive care: at what price? (Bedrick] 
Pediatvie. ee, lace [Martinez] 924 (Au) 
Roa stress (letters) [Giardino, Welliver] 1129 


(Oc) 
Why wait for DTP-E-IPV? [Marcuse] 1006 (Se) 
pent Nefect, Congenital see Ectodermal Dys- 
asia 
Ectodermal Dysplasia 
Ectrodactyl T ectodermal dysplasia, and cleftin 
oon with thymic aplasia (letter) [Jhaven 


EDITORIAL BOARD SPEAKS 

Acute remunerative neurology [Ferry] 898 (Au) 

Advances in ee cardiology [Morgan] 24 (Ja); 
correction, 587 (M 

Computer til is thoughts [Arnold] 1020 (Se) 

Connectedness [MeAnarney] 453 (Ap) 

Fetal tissue transplantation [Nadler] 149 (Fe) 

House call—is it an ark a that has seen its 
day? [Blumber ] 1281 (No) 

Nightmares on Main Street [Schmitt] 649 Je) 

Praise for useful words [Brown] 770 (Jy) 

Thank you Robin and Richard [Pruitt] 534 (My) 

Thoughts on residency education, 1969-1989 [Rob- 
erts] 294 (Mr) 

You are a preventive cardiologist: scope of pediat- 
ric preventive cardiology [Strong] 1145 (Oc) 

Education 

Aaa health: synopsis of conference [Brown] 


Determinants of school performance in children 
with chronic asthma [Gutstadt] 471 (Ap) 

Education, Medical 

Attitudes toward mental illness prevention in rou- 
tine pediatric practice [Yager] 1089 (Se) 

oa stress (letters) (Giardino, Welliver] 1129 


(Oc) 

AER I on e oy education, 1969-1989 [Rob- 
erts] 294 (Mr) 

Why are there no educators with PhD degrees in 
pediatric departments? (etter) [Greenberg] 10 Ga) 

Education, Medical, Continuing 

Advising parents to stop smoking: opportunities 
and barriers in pediatric practice [Frankowski] 
1091 (Se) 

Educatlon, Medical, Graduate 

Kni aus training for pediatric residents [Tyler] 

1-month he in international health for senior 

pediatric residents (letter) [Duncan] 1389 (De) 

Residency training in general pediatrics: career 
direction of primary care graduates [Mathieu] 
217 (Fe) 

aa stress (letters) [Giardino, Welliver] 1129 


c 

Sexually transmitted diseases curriculum in ado- 
lescent medicine [Johnson] 1073 (Se) 

Stress experienced durin pe ediatric residency 
training program (letter) fed ubert] 1257 (No) 

Education, Medical, Undergraduate 

Documentation of students clinical reasoning using 
computer simulation [Schwartz]; (editorial com- 
ment) [Allen] 575 (My) 

Education about adult domestic violence in U.S. 
and Canadian medical schools, 1987-88, leads 
from MMWR, 447 (Ap) 

EDUCATIONAL INTERVENTIONS 

Computerized patient scheduling in outpatient res- 
idency practices [(Quattlebaum] 1333 (No) 

Documentation of students’ clinical reasoning using 
computer simulation [Schwartz]; (editorial com- 
ment) [Allen] 575 (My) 

Does residents’ continuity clinic provide primary 
care? [Wilson] 809 (Jy) 

Educational booklet diminishes anxiety in parents 
whose children receive total parenteral nutrition - 

Bedi ia f di dents [Tyler] 
ead injury training for pediatric residents [Tyler 
930 (Au) i 


Subject Index 


“A 


[Robinson] 698 (Je) | 

Lead screening at pediatric teaching programs 
[Edwards] 1455 (De) 

Management of diabetes in pediatric resident conti- 
nuity elinies [Kronz] 1178 (Oc) 

Residency training in general pediatrics: career 
direction of primary care graduates [Mathieu] 
217 (Fe) 

Sexually transmitted diseases curriculum in ado- 
Jescent medicine [Johnson] 1078 (Se) 

Educational Measurement 

Determinants of school performance in children 
with chronic asthma [Gutstadt]471 (Ap) 

Documentation of students clinical reasoning using 
computer simulation [Schwartz]; (editorial com- 
ment) [Allen] 575 (My) 

Management of diabetes in pediatric resident conti- 
nuity clinies [Kronz]} 1173 (Oc) 

School breakfast program and school performance 

ye 1234 (Oc) 

Theophylline and school performance (letter) [Du 
Hamel] (reply) [Strunk] 1258 (No) 
gs 


g 

Recommendations of Immunization Practices Ad- 
visory Committee (ACIP) mumps prevention, 
leads from MMWR, 1141 (Oc) 

Electric Injuries 

Household electrical injuries in children: epidemiol- 
ogy and identification of available hazards [Bak- 
er] 59 (Ja) 

Strategies to prevent household electrical injuries 
in children detter) [Bond] 1180 (Oc) 

Electrocardiography 

Failure of electrocardiographic monitoring to de- 
tect cardiac arrest in patients with pacemakers 
[Brownlee] 105 (Ja) 

Electroencephalograph 

Methylphenidate in children with seizures and at- 
tention-deficit disorder [Feldman] 1081 (Se) 

Electrolytes 

Protein intake and renal function in children [Na- 
kano] 160 (Fe) 

Treatment of young child with postoperative cen- 
tral diabetes insipidus [McDonald] 201 (Fe) 

ELISA see Enzyme-LInked Immunosorbent Assay 

Embryo Development see Feta! Development 

Emergency Service, Hospital 

Efficacy and safety of home nebulizer therapy for 
‘children with asthma [Zimo] 208 (Fe) 

Experience with metered-dose inhaler with spacer in 
pediatric emergency department [Benton] 678 (Je) 

Emigration and Immigration 

Breast-feeding pattern among Indochinese immi- 
grants ži northern California [Romero-Gwynn] 

y 

International adoption: introduction for physicians 
[Hostetter] 325 (Mr) 

Emphysema 

Pneumomediastinum and subcutaneous emphyse- 
ma caused by diabetic hyperpnea [Bullaboy] 93 


a 

Emphysema, Mediastinal see Mediastinal Emphy- 
sema l 

Employment 

Adolescent health: synopsis of conference [Brown] 
466 (Ap) 

Empty Sella Syndrome 

Subhypothalamic high-intensity signals identified 
by magnetic resonance imaging in children with 
idiopathic anterior hypopituitarism: evidence 
suggestive of ‘ectopic’ posterior pituitary gland 
[Root] 366 (Mr) 

Encephalocele 

Nasai septal abscess; tory nasal polyps; 
intranasal glioma [Wiatrak] 501 (Ap) 

Endocardial Fibroelastasis 

Mucopolysaccharidosis I presenting with endoear- 
dial fibroelastosis of infancy [Stephan] 782 (Jy) 

neor nonay 

Growth retardation: impaired height velocity [Pen- 
ny] 1269 (No) 

Endoscopy 

Tracheobronchial foreign bodies: persistent prob- 
lem in pediatric patients [Puhakka] 543 (My) 

Endotoxins . 

Low serum complement levels in anorexia nervosa 
Heiter) [Sigal] 1391, (reply) [Eichenfield} 1392 

e 


Energy Expenditure see Energy Metabolism 

Energy Metabolism 

Measured energy expenditure in pediatric inten- 
sive care patients [Tilden] 490 (Ap) 

England 

Cleveland, England: child abuse in public eye [Ful- 
giniti] 651 Ge) 

Enterobacterlacese _ 

Breath hydrogen in preterm infants (etter) [Ste- 
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Enterocolitls, Necrotizing see Enterocolitis, Pseu- 
domembranous 

Enterocolitls, Pseudomembranous 

Breath hydrogen excretion as screening test for 
early diagnosis of necrotizing enterocolitis 
[Cheu] 156 (Fe) - 

Breath hydrogen in preterm infants (letter) [Ste- 
venson] 1262 (No) 

Enterotoxins 

Toxie shock syndrome caused by strain of Staphlyo- 
coccus aureus that produces enterotoxin C but not 
toxic shock syndrome toxin-1 [Rizkallah] 848 (Jy) 

Enteroviruses 

Enterovirus surveillance-—-United States, 1989, 
leads from MMWR, 1897 (De) 

Enuresis 

Comment on ‘pediatrician as consultant’ (letter) 
[Levenson] 641, (reply) [Stickler] 642 (Je) 

Enzyme Immunoassay see Immunoenzyme Tech- 
nics 

Enzyme-Linked Immunosorbent Assay 

Toxoplasmosis needs evaluation: overview and pro- 
posals [Koskiniemi] 724 (Je) 

Enzyme Tests 

Fructose-1,6-diphosphatase deficiency: 20-year fol- 
low-u detter) içeleg] 140 (Fe); correction, 
1345 (N 9) 


Enzymes 

Effect of pancreatic enzyme supplements on iron 
absorption [Zempsky] 969 (Aw 

Eosinophilla 

Anti-Staphylococcus awreus IgE antibodies for diag- 
nosis of hyperimmunoglobulinemia E-recurrent in- 


fection syndrome in infancy [Lavcie] 1038 (Se) 
Epidemlologic Methods 
Epidemiology of cluster of Henoch-Schénlein pur- 
pura [Farley] 798 (Jy) 
Epilepsy 


Methylphenidate in children with seizures and at- 
tention-deficit disorder [Feldman] 1081 (Se) 

Epilepsy, Myoclonus 

Low-dose alternate-day eor eater therapy in 
treatment of childhood seizures (letter) [Dooley] 
1263 (No) 


Epinephrine 


Tag uP warning on TAC (letter) [Mofenson] 519 

y 

Treatment of croup: critical review [Skolnik] 1045 
e 


Epithelium 

Cast bronchitis in infants and children [Pérez- 
Soler] 1024 (Se) 

Epstein-Barr Virus 

Antiviral drugs in pediatrics [Balfour] 1807 (No) 

Equipmentand Supplies _ 

Acute remunerative neurology [Ferry] 898 (Au) 

Adhesive tape remover pads: risk to newborn? (let- 
ter) [Lacouture] 1891 (De) 

Cardiorespiratory patterns during alarms in in- 
fants using apnea/bradycardia monitors [Nath- 
anson] 476 (Ap) 

Playground-related injuries in preschool-aged chil- 

en— United States, 1988-1987, leads from 
MMWR, 125 (Ja) 

Risks of placing one-way valves in ventilator cir- 
cuits [Demers] 444 (Ap) 

Erythroblasts 

Transient erythroblaszopenia of childhood: review 
of 26 cases and reassessment of indications for 
bone marrow aspiration [Hays] 605 (My) 

Erythrocyte Count i 

Hematologic syndrome of growth-retarded infants 
(letter) [Meberg] (reply) Philip] 1260 (No) 

Increased nucleated red blood cell counts in small 
for gestational age infants with very low birth 
weight [Philip] 164 (Fe) 

Erythropoletin 

Neonatal hyperbilirubinemia at high altitude 

_ [Leibson] 988 (Au) 

Esophageal Diverticula 

Traumatic hypopharyngeal pseudodiverticulum 
[Pramanik] 95 (Ja) 

Esophageal Fistula 

Right-upper-lobe esophageal bronchus (with 

ATER anomalies) [Davies] 251 (Fe) 


‘Esophagus 


Esophageal obstruction and abscess formation sec- 
ondary to impacted, eroding tiddlywink [Katz] 
961 (Au) 

Gastroesophageal reflux to proximal esophagus in 
infants with bronchopulmonary dysplasia [Sin- 
dell] 1103 (Se) 

Pediatric coin ingestion: prospective study on utili- 
ty of routine roentgenograms [Caravati] 549 


y 
Pediatrie coin ingestions: prospective study of coin 
location and symptoms [Schunk] 546 (My) 


Gonorrheal vulvovaginitis; labial fusion; imper 
rate hymen [Rimsza] 381 (Mr) 

Sex steroids do not influence somatic growth 
childhood [Campos] 942 (Au) 

Ethacrynic Acid 

Alternating sequential dosing with furosemide a 
ethaerynic acid in drug tolerance in newhc 
[Chemtob] 850 (Jy) 

Ethics, Medical 

Advances in neonatal care (letter) [Goetzman] 4 


(Ap) 
Fetal tissue transplantation [Nadler] 149 (Fe) 
Informed consent for lumbar puncture [Botkin] £ 


u 

Neonatal intensive care: at what price? [Bedri 
45l (Ap) 

Evaluation Studies 

Documentation of student's clinical reasoning usi 
computer simulation [Schwartz]; (editorial co 
ment) [Allen] 575 (My) 

Management of diabetes in pediatric resident cor 
nuity clinics [Kronz] 1173 (Oc) 

Parent, teacher, child: trilateral approach to att 
tion deficit disorder [Cohen] 1229 (Oc) 

Physiotherapy for children with cerebral palsy: e 

ence for its efficacy (Tirosh] 552 My) 
eee of croup: critical review [Skolnik] 1€ 
e 


Exanthema , 

Transmission of chickenpox in school setting pr: 
to observed exanthem [Brunell] 1451 (De) 

Exerclse 

Exercise-induced differences in cardiac outpi 
blood pressure, and systemic vascular resistar 
in healthy biracial population of 10-year-old bc 
[Arensman] 212 (Fe) 

Iron deficiency in athletes: insights from hi 
school swimmers [Rowland] 197 (Fe) 

Racial differences in young children’s blood pri 
sure: responses to dynamic exercise [Tretb: 
720 (Je) 

Extracorporeal Membrane Oxygenation 

High-frequency jet ventilation in neonatal puln 
nary hypertension [Carlo] 288 (Fe) 

Exudates and Transudates 

Cast bronchitis in infants and children [Pér 
Soler] 1024 (Se) 


ye : 
Hirsehsprung’s disease and ocular autonomic ner 
function (letter) [O’Connor] 1187 (Oc} 
Eye Diseases 
Gonococcal conjunctivitis mimicking orbital cell 
tis in young adolescent (letter) [Legido] 443 (A 
Eye Injuries 
Survey of severe eye injuries in children [Del 


spinis] 711 (Je) 
Eye Protective Devices see Protective Devices 
F 
Facial Injuries . 


Injuries among 4- to 9-year old restrained mot 
vehicle occupants by seat location and crash i 
pact site [Agran] 1317 (No) 

Factor VIII ; 

Septic arthritis in children with hemophilia [Pap 
1226 (Oc) 

Factor IX Deficiency see Christmas Disease 

Faculty 

Publication of guide for seh es policies ; 

00 


HIV-infected students and sc staff, les 
from MMWR, 1397 (De) 

Faculty, Medica! 

PhD faculty in clinical department detter) [Gor 
ley] 11 Ja) 


cue stress (letters) [Giardino, Welliver] 1] 
c 
Thank you Robin and Richard [Pruitt] 534 (My) 
Why are there no educators with PhD degrees 
pediatric departments? (letter) [Greenberg] 
A 


Fallure to Thrive 

DICE: nonclinical causes of overtreatment (ett: 
[Cunningham] 142 (Fe) 

Natural history and serologic diagnosis of infa 
born to human immunodeficiency virus-infect 
women [Johnson] 1147 (Oc) 

Falis, Accidental see Accidents 

False Negative Reactions 

Chlamydia and adolescent girl: e 
say as screening tool [Soren] 51 (Ja) 

aura sae of group A, beta-hemolytic streptococ 
pharyngitis in office ale rapid latex test 
throat culture [Taubman] 102 Ja 

False Positive Reactions 

Chlamydia and adolescent girl: e 
say as screening tool [Soren] 51 Ga) 


e immuno: 


e immuno: 


Subject index 15 


Family 
Adolescent health: synopsis of conference [Brown] 


p 
Breast-feeding pattern among Indochinese immi- 
WA in northern California [Romero-Gwynn] 


Ciena A surrounding deaths of children due 
to asthma: case control study [Miller] 1294 (No) 

Connectedness [McAnarney] 453 (Ap) 

Education about adult domestic voleni in U.S. 
and Canadian medical schools, 1987-88, leads 
from MMWR, 447 (Ap) 

Firearm-associated homicides among family mem- 
bers, relatives or friends—Ohio, leads from 
MMWR, 767 Jy) 

TEARS: does domestic violence play role? (letter) 
[Rimsza] 187 (Fe) 

Famlly Planning 

Adolescent contraceptive use and parental notifica- 
tion [Demetriou] 1166 (Oc) 

Fatigue 

Patient care, resident stress, and government reg- 
ulation [Cohen] 181 (Fe) 

Stress experienced during pediatric residency 
training: its causes, consequences, recognition, 
and solutions (Hoekelman] 177 (Fe) 

Fats 

Efficacy of nonrestricted fat diet in patients with 
cystic fibrosis [Luder] 458 (Ap) 

Measured energy expenditure in pediatric inten- 
sive care patients [Tilden] 490 (Ap) 

Feces 

Partition of nitrogen intake and excretion in low- 
birth- weight infants [Donovan] 1485 (De) ` 

Fellowships and Scholarships 

Residency training in general pediatrics: career 
direction of primary care graduates [Mathieu] 
217 (Fe) 

Female 

Age, gender, and metabolic control in children and 
oo with diabetes (letter) [Zimet] 1184 

c 

Ferritin 

Effect of pancreatic enzyme supplements on iron 
absorption [Zempsky] 969 (A Au) 

Iron deficiency in athletes: insights from high 
school swimmers [Rowland] 197 (Fe) 

Psychosocial determinants of compliance in adoles- 
cents with iron deficiency [Cromer] 55 (Ja) 

Fertilization In Vitro 

Complex congenital heart disease after in vitro fer- 
tilization (letter) [Marino] 1136 (Oc) 

Fetal Development 

Ebstein's anomaly and extracardiac defects [Sie- 
bert] 570 (My) 

Fetal Distress 

Origins of cerebral palsy [Naeye] 1154 (Oc) 

Symmetrical thalamic degeneration with calcifica- 
tions of infancy [DiMario] 1056 (Se) 

Fetal Growth Retardation 

Differential effects of intrauterine and postnatal 
brain growth failure in infants of very low: birth 
weight [Hack] 68 (Ja) 

Hematologic syndrome of growth-retarded infants 
(etter) fie Meberg] (reply) [Philip] 1260 (No) 

Increased nucleated red blood cell counts in small 
for gestational age infants with very low ortn 
weight [Philip] 164 (Fe) 

Perinatal outcome of infants exposed to cocaine 
and/or heroin in utero [Fulroth] 905 (Au) 

Fetus 

_ Fetal surgery in 1990s [Evans] 1431 (De) 

Fetal tissue transplantation [Nadler] 149 (Fe) 
Prenatal cocaine exposure is associated with respi- 
ratory pattern abnormalities [Chasnoff] 583 ane 
Toxoplasmosis needs evaluation: overview and pro- 

posals [Koskiniemi] 724 (Je) 

Fever 

Impact of fever health education on clinic utilization 

obinson] 698 (Je) 

Pediatricians recommendations for antipyretic 
agents with DTP immunizations: survey of cur- 
rent practice (letter) [Flanagan] 517 (My) 

Recommendations of Immunization Practices Ad- 
visory Committee (ACIP): general recommenda- 
ong on immunization, leads from MMWR, 1018 


Recommendations of Immunization Practices Ad- 
visory Committee (ACIP) mumps prevention, 
leads from MMWR, 1141 (Oc) 

Fiber Optics 

Fiberoptic bronchoscopy in treatment of intubated 
oe [Shinwell] 1064 (Se) 

Fibros 

Morphoa [Iyer] 1853 (No) 

Fibrous Dysplasia, Monostotic see Fibrous Dyspla- 

_ sia of Bone 
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Fibrous Dysplasia of Bone 


Monostotic fibrous dysplasia of temporal bone 


(Talmi] 1851 (No) 

Finland 

Poliovirus vaccine policy: another perspective 
[Katz] 1007 {Se) 

Firearms 

Firearm-associated homicides among family mem- 
bers, relatives or friends—Ohio, leads from 

' MMWR, 767 (Jy 

Firearm. Sirians among nonurban adolescents 
[Sadowski] 1410 (De) 

Fishes 

Scombroid fish poisoning — Illinois, South Carolina, 
Jeads from MMWR, 646 (Je) 

Fluorolmmunoassay 

Toxoplasmosis needs evaluation: overview and pro- 
posals [Koskiniemi] 724 (Je) 

Fluoroscopy 

Pediatric coin ingestions: prospective study of coin 
location and symptoms [Schunk] 546 (My) 

Foley Balloon Catheterization see Balloon Dilata- 
tion 

Folklore 

Infant sleep and bedtime cereal [Macknin] 1066 (Se) 

Follicle-Stimulating Hormone see FSH 

Food 

‘Mangoism’ (letter) [Palevsky] 1131 (Oc) 

Food, Fortified 

Hypophos ee in breast-fed low-birth-weight 

ts following initial hospital discharge [Hall] 

Hpi 1 (Oc) 

Food Poisoning 


Se hysteria dilemma (letter) [Cartter] 269 


Scombroid fisk. poisoning — Illinois, South Carolina, 
leads from MMWR, 646 (Je) 

Food Preferences 

‘Mangoism’ (letter) [Palevsky] 1131 (Oc) 

Food Preservation 

Scombroid sg a tag South Carolina, 
leads from MMWR, 646 Je) 

Food Services 

School breakfast program and school performance 
[Meyers] 1234 (Oc) 

Food, Supplemented see Foad, Fortified 

Foot 

Purpuric rashes in cystic fibrosis [Schidlow] 1030 (Se) 

Forced Expiraiory Flow Rates 

Effect of respiratory viral infections on patients 
with cystic fibrosis [Ramsey] 662 (Je) 

Efficacy of nonrestricted fat diet in patients with 
eystic fibrosis [Luder] 458 (Ap) 

Experience with metered-dose inhaler with spacer in 
pediatric em2rgency department [Benton] 678 Je) 

Forced Vital Capacity see Vital Capacity 

Foreign Bodies 


Choking on ‘lerge’ object: applications for regula- 


tion and praztice (letter) [Meyers] 1182 (Oc) 

Esophageal okstruction and abscess formation sec- 
ondary to impacted, eroding tiddlywink [Katz] 
961 (Au) 


Pediatric coin ingestion: prospective study on utility’ 


of routine roentgenograms [Caravati] 549 (My) 

Pediatric coin ingestions: prospective study of coin 
location and sym ymproms [Schunk] 546 (My) 

Tracheobronchial foreign bodies: persistent prob- 
lem in pediatric patients [Puh 543 (M ni 

Forensic Medicine . 

Informed consent and need for delegalization 
[Woods] 885 (Au) 

gary consent for lumbar puncture [Botkin] 899 

u 

N-Formyimethionine Leucyl-Phenylatanine 

Increased phagocytic cell chemiluminescence in pa- 
tients with cystic fibrosis [Roberts] 944 (Au) 

Frozen Foods see Food Preservation 

Fructose Metabolism, Inborn Errors 

Fructose-1 (eon shatase deficiency: 20-year fol- 
low-up (etter) Ipeleg] 140 (Fe); correction, 
1845 (No) 

Fructose-1,6-Diphosphatase Deficiency see Fruc- 
tose Metabolism, Inborn Errors 

FSH 

Diagnostic value of testosterone therapy in boys 
with delayed puberty [Kaplowitz] 116 (Ja) 

Hormonal ihera for eryptorchidism with combi- 
nation of human chorionic gonadotropin and folli- 
cle-stimulating hormone: success and relapse 
rate [Saggese] 980 (Au) 

Onset of sperm reproduction in pubertal boys: rela- 
ae to gonadotropin excretion [Kulin] 190 

e 

Furosemide 

Alternating sequential dosing with furosemide and 
ethacrynic acid in drug tolerance in newborn 
[Chemtob] &50 (Jy) 


G 


Gamma Giobulins 

Clinical trial of sinzle-dose intravenous gamma 
globulin in acute Lawasaki disease: preliminary 
report [Engle] 180) (No) 

akc Parasympafnetic 

Hirschsprung’s disese and ocular autonomic nerve 
function (letter) [C Connor] 1187 (Oc) 

Gastric Juice 

Cast bronchitis in _nfants and children eis 
Soler] 1024 (Se) 

Gastritis 

gr ed pylori gastritis and peptic ulcer in 

ren (letters) Oderda, Chiesa] 877, (reply) 
[Dahms] 878 (Au) 

Gastroenteritis 

Gastrointestinal manifestations of hemolytic ure- 
mic syndrome [Poe] 1481 (De) 

Infections and sickle cell disease in eastern Saudi 
Arabian children [ouzan] 205 (Fe) 

Gastroesophageal Reflux 

Gastroesophageal re-lux-induced hypoxemia in in- 
fants with appar2nt life-threatening event(s) 
[See] 951 (Au) 

Gastroesophageal reux to proximal esophagus in 
infants with bronchopulmonary dysplasia [Sin- 
dell] 1108 (Se) 

Gastrointestinal Diseases 

Evaluation of vomitir g infant [Foley] 660 (Je) 

Gastrointestinal milk intolerance of infancy [Bere- 
zin] 361 (Mr) 

Gastrointestinal MotElty 

Pylorie stenosis in s ck premature ians (letter) 
[Beasley] (reply) [Perlman] 142 (Fe) 

Gastrointestinal Sys&m 

Gastrointestinal manifestations of hemolytic ure- 
mic syndrome [Poe] 1481 (De) 

Klebsiella mon-ae bacteremia in children: 57 
eases in 10 years [Fonadio] 1061 (Se) 

Gastrostom 


‘DICE: none Clinical causes of overtreatment (letter) 


[Cunningham] 142 {Fe) 

Gaucher’s Disease 

Osteonecrosis of feroral head diagnosed by mag- 
netic resonance imaging [Barzel] 623 (My) 

Genetics 

Cardiac malformations in relatives of infants with 
qupppiene left-heart syndrome [Brenner] 1492 


e 

Congenital cardiovascular malformations in twins 
and triplets from population-based study [Berg] 
1461 (De) 

Gentamicins 

Emergence of isolates resistant to ampicillin [Ru- 
par] 1033 (Se) 

Epidemic methicillin gentamicin-resistant Staphy- 
lococcus aureus ix neonatal intensive care unit 
[Rebol] 34 (Ja) 

Predictors of trough serum gentamicin concentra- 
tions in neonates [Keyes] 1419 (De) 

Georgia 

Adult immunization knowledge, attitudes, and 
practices—DeKalk and Fulton Counties, Geor- 
gia, 1988, leads from MMWR, 281 (Mr) 

Glloma 

Nasal septal abscess; inflammatory nasal polyps; 
intranasal glioma [Wiatrak] 501 (Ap) 

Glomerular Filtratlon-Rate 

Acute changes in renal function associated with 
deferoxamine therapy [Koren] 1077 (Se) 

Glomerulonephritis, GA 

Does methylprednisslone pulse thera iy see deterio- 
rate course of rapicly progressive IgA nep Dee) 
thy? (letter) tam 441, (reply) [Welch] 442 ( 

Patient with IgA nephropathy (letter) Caches) 
(reply) [Welch] 13& (Fe) 

Glucose 

Relative carnitine insufficiency in children with 
type I diabetes melitus [Winter] 1337 (No) 

Glucose Tolerance Test 

Hyperglycemic acidcsis with mortality in Kearns- 
Sayre syndrome (letter) [Welch] 1185 (Oc) 

Glycoside Hydrolases 

Mucopolysaccharidosis I presenting with endocar- 
dial fibroelastosis cf infancy [Stephan] 782 (Jy) 

Glyoxylates 

On combination therzpy with benzoate and piridox- 
ilate (letter) [Cyr] .892 (De) 

Goiter 

Ultrasonic i imaging in differential diagnosis of dif- 
a thyroid disorcrs in children [Ivarsson] 1369 


Gonadal Dysgenes!ls 

Sex steroids do not. influence somatic growth in 
childhood [Campos] 942 (Au) 

Gonadal Dysgenesls 45,X see Turner's Syndrome 
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Gonadal Dysgenesis, Mixed see Gonadal Dysgene- 
sis . 

Gonadotropins 

Diagnostic value of testosterone therapy in boys 
with delayed puberty [Kaplowitz] 116 (Ja) 

Onset of sperm Ba eae in pubertal boys: rela- 
tionship to gonadotropin excretion [Kulin] 190 (Fe) 

Sex steroids do not influence somatic growth in 
childhood [Campos] 942 (Au) 

Gonadotropins, Chorionic 

Hormonal therapy for eryptorchidism with combi- 
nation of human chorionic gonadotropin and folli- 
cle-stimulating hormone: success and relapse 
rate [Saggese] 980 (Au) 

Gonadotropins, Pituitary 

Puberty in syndrome of septo-optic dysplasia [Han- 
na] 186 (Fe) 

Gonococcus see Neisseria gonorrhoeae 

Gonorrhea 

Gonorrheal vulvovaginitis; labial fusion; imperfo- 
rate hymen [Rimsza] 381 (Mr) 

Government 

Death investigation— United States, 1987, leads 
from MMWR, 447 (Ap) 

Great Britain 

George Arne 19-1787): founder of first dis- 
pensary for children [Bloch] 239 (Fe) 

Pediatric biographies: George Armstrong (1980) 
[Ruhräh] 242; commentary [Fulginiti] 244 (Fe) 

Growth 

Efficacy of nonrestricted fat diet in patients with 
cystic fibrosis [Luder] 458 (Ap) 

Growth failure: complication of dietary treatment 
of hypercholesterolemia [Lifshitz] 587 (My) 

Growth retardation: impaired height velocity [Pen- 
ny] 1269 (No) 

Height and veer following lead poisoning in child- 
hood [Sachs] 820 (Jy) 

Strength, flexibility, and maturity in adolescent ath- 
letes [Pratt] (editorial comment) [Strong] 560 (My) 

Growth Disorders 

Bone mineral status in hypopituitarism (letter) 
[Arisaka] 272 (Mr) 

Criteria for recognition of growth-inefficient child 
who may respond to treatment with growth hor- 
mone [Saggese] 1287 (No) 

Diagnostic value of testosterone therapy in boys 
with delayed puberty [Kaplowitz] 116 (Ja) 

Differential effects of intrauterine and postnatal 
brain growth failure in infants of very low birth 
weight [Hack] 63 (Ja) 

Growth hormone treatment in children with spo- 
radic primary microcephaly [Spadoni] 1282 (No) 

Growth response of growth hormone-deficient pa- 
tients to 0.06 mg/kg compared with 0.10 mg/kg 3 
times per week of biosynthetic growth hormone 
(letter) [Rosenbloom] 642 (Je) 

Growth Hormone, Pituitary see Somatotropin 

Growth Retardation, Intrauterine see Fetal Growth 
Retardatlon 


H 


Haemophilus Influenzae 

Clinical and bacteriologic features of chronic sinus- 
itis in children [Tinkelman] 938 (Au) f 

Corticosteroids as adjunctive therapy in bacterial 
meningitis: meta-analysis of clinical trials [Ha- 
vens] 1051 (Se) 

H hilus B polysaccharide vaccine: antibody 
kinetics in 17-to 71-month-old children [Ramsey] 
28 (Ja) 

Haemophilus influenzae type e (biotype IV) men- 
ingitis (letter) [Marshall] 9 Ja) 

Immunization after invasive Haemophilus influen- 
zae type b disease: serologic response to conju- 
gate vaccine [Edwards] 31 (Ja) 

Occult bacteremia in children with simple febrile 
seizures (letters) [Torphy, Bonadio] 278, (reply) 
[Chamberlain] 274 (Mr) 


Septic arthritis in children with hemophilia [Pappo] _ 


1226 (Oc) 

Hamartoma 

Congenital rhabdomyomatous mesenchymal ha- 
martoma of skin [Levkoff] 963 (Au) 

Hand Deformities, Congenital 

Ectrodactyly, ectodermal dysplasia, and cleftin 
associated with thymic aplasia (letter) [Jhaveri 
12 (Ja) 

Head Injuries 

Falls from pickup trucks during childhood (etter) 
[Tong] 997 (Se) 

Head ri training for pediatric residents [Tyler] 
930 (Au) 

Injuries among 4- to 9-year old restrained motor. 
vehicle occupants by seat location and crash im- 
pact site [Agran] 1817 (No) 
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Postdelivery head bleeding in hemaphilic neonates: 
causes and management (Kletzel] 1107 (Se) 

Head Protective Devices see Protective Devices 

Headache 

Ameliorating effect of lumbar puncture in viral 
meningitis [Jaffe] 682 (Je) 

Health 

sera status of children in self-care [Williams] 112 

a 

Health Education 

Acquired immunodeficiency syndrome among ado- 
lescents: case surveilance profiles in New York 
City and rest of United States [Vermund] 1220 (Oc) 

Adolescents’ knowledge and beliefs about AIDS: 
did government brochure helo? (letter) [Zimet] 
518 (My) 

Advising parents to stop smoking: opportunities 
and barriers in pediatric practice [Frankowski] 
1091 (Se) 

Barriers to bicycle helmet use among children: re- 
sults of focus groups with fourth, fifth, and sixth 
graders [Howland] 741 (Je) 

Breast-feeding patterr. among Indochinese immi- 
eee in northern California [Romero-Gwynn] 

04 Jy) 

Evaluation of camp prantan for siklings of children 
with cancer [Sahler] 590 (Je) 

High school athletes and use of ergogenie aids 
fikrowebuk] 486 (Ap) 

HIV-related beliefs, xnowledge, and behaviors 
amon high school students, leads from MMWR, 
145 (Fe 

Impact of fever health education on clinic utilization 

obinson] 698 (Je) 

You are a preventive cardiologist: scope of pediat- 
ric preventive cardio_ogy [Strong] 1145 (Oc) 

Health Maintenance Organizations 

Impact of fever health education on clinic utilization 
[Robinson] 698 (Je) 

Health Manpower 

Pediatric marketplace [Martinez] 924 (Au) 

Health Policy 

Health care financing policy for Lospitalized pediat- 
ric patients Muntz] 312 (Mr) 

Prospective reimbursement and pediatric services 
[Singleton] 292 (Mr) 

Health Promotion 

ae stress (letters) [Giardinc, Welliver] 1129 

c 

Health Resources 

Mortality with increasing assisted ventilation of 
very- low-birth-weigat infants [Doyle] 223 (Fe) 

Health Services 

Beware of overtreating children! [Cunningham] 
786 (Jy) 

DICE: nonclinical causes of overtreatment (letter) 
[Cunningham] 142 (Fe) 

Health Services Misuse see Health Services 

Health Services Needs and Demand see Health Ser- 
vices Research 

Health Services Research 

Model to determine feesibility of pediatric practice 
[Miller] 919 (Au) 

Health Manpower 

Pediatric marketplace [Martinez] $24 (Au) 

Health Surveys 

Adult immunization: knowledge, attitudes, and 
practices—DeKalb and Fultan Counties, Geor- 
gia, 1988, leads from MMWR, 281 (Mr) 

Hearing Loss, Bilateral see Hearing Loss, Partial 

Hearing Loss, Partial 

Aminoglycoside ototoxicity in cystic fibrosis: evalu- 
ation by high-frequency audiometry [McRorie] 
1828 (No) 

Corticosteroids as adjunctive therapy in bacterial 
meningitis: meta-analysis of clinical trials [Ha- 
vens] 1051 (Se) 

Hearing Loss, Sensorineural 

Dexamethasone for children with bacterial meningi- 
tis: should it be routir.e therapy? [Kaplan] 290 MD 

Dexamethasone therapy for bacterial meningitis in 
infants and children{ McCracken] 287 (Mr) 

Magnetic resonance imaging and dexamethasone 
therapy for bacterial meningitis [Lebel] 301 (Mr) 

Otologic manifestations in congenital velopharyn- 
geal insufficiency [Durr] 75 (Ja) ‘ 

Hearing Tests 


Neurological and developmental findings in chil- — 


dren with cataracts [Pike] 706 (Je) 

Heart Arrest 

Failure of electrocardiographic monitoring to de- 
tect cardiac arrest in patients with pacemakers 
[Brownlee] 105 (Ja) 

Hyperglycemic acidosis with mortality in Kearns- 

yre syndrome (letter) [Welch] 1185 (Oc) 
Heart Atrium 
Complex congenital heart disease after in vitro fer- 


tilization (letter) [Marino] 1136 (Oc) 

Heart Catheterization 

Pulmonary hypertension and asthma in 2 patient 
with congenital heart disease [Rothman] 977 (Au! 

Heart Defects, Congenital 

Acute systemic organ injury in term infants afte 
asphyxia [Perlman] 617 (My) 

Cardiac malformations in relatives of infants wit 
hypoplastic left-heart syndrome [Brenner] 149 

e 


Complex congenital heart disease after in vitro fe: 
tilization (letter) [Marino] 1186 (Oc) 

Congenital cardiovascular malformations in twir 
and triplets from population-based study [Ber; 
1461 (De) 

Ebstein’s anomaly and extracardiac defects [Si 
bert] 570 (My) 

Patterns of cardiac care in infants with Down syn 
drome [Schneider] 363 (Mr) 

Pulmonary hypertension and asthma in 2 patieni 
with congenital heart disease [Rothman] 977 (Au 

Heart Diseases 

Neonatal intensive care: at what price? [Bedricl 
451 (Ap) 

Heart Enlargement 

Late sudden unexpected deaths in hospitalized ir 
fants with bronchopulmonary dysplasia [Abma1 
815 (Jy) 

Heart Rate 

Normative oscillometric blood pressure values i 
first 5 years in office setting [Park] 860 (Jy) 

Racial differences in young children’s blood pre: 
sure: responses to dynamic exercise [Treibe) 
720 (Je) 

Heart Septal Defects, Ventricular 

Complex congenital heart disease after in vitro fel 
tilization (letter) [Marino] 1186 (Oc) 

Correction of atrioventricular septal defect [Ve 
1861 (No) 

Heart Surgery 

Patterns of cardiac care in infants with Down syi 
drome [Schneider] 368 (Mr) 

Hellanthus 

Sunflower seed bezoar presenting as diarrhea (le' 
ter) [Dent] 643 (Je) 

Helmets see Protective Devices 

Hemagglutinins 

Efficacy and immunogenicity of acellular pertuss. 
vaccine by manufacturer and patient ag 
[Aoyama] 655 (Je) 

Influenza vaccine composition recommendation fc 
1989-90 season, leads from MMWR, 768 (Jy) 

Hemangloma 

Hemangioma of thigh [Weisberg] 379 (Mr) 

Hematologic Diseases 

Hematologic syndrome of growth-retarded infant 
(letter) [Meberg] reply) [Philip] 1260 (No) 

Nonphenylketonuric hyperphenylalaninem: 
[Lang] 1464 (De) 

Hematologic Tests 

Clear heads and Bayesian tales: predictive valu 
and coin toss? (letter) [Mauro] 1000 (replie 
[Halperin, Brown] 1001 (Se) 

Lead screening at pediatric teaching progran 
[Edwards] 1455 (De) 

Hematoma 

Clinical indicators of intracranial lesion on compu 
ed tomographic sean in children with pariet: 
skull fracture [Bonadio] 194 (Fe) 

Hematopoietic Stem Cells 

Hematologic syndrome of growth-retarded infani 
(letter) [Meberg] (reply) [Philip] 1260 (No) 

Neonatal neutrophil host defense: prospects for in 
munologic enhancement during neonatal seps 
[Cairo] 40 (Ja) 

Hematuria 

Hyperuricosuria and microhematuria in childhoc 

etter) [Sánchez Bayle] 878 (Au) 

Heme Oxygenase see Hydroxylases 

Hemlplegia 

Early diagnosis of spastic diplegia, spastic hemipl 
gia, and quadriplegia [Harris] 1856 (No) 

Hemodynamics 

Acute changes in renal function associated wit 
deferoxamine therapy [Koren] 1077 (Se) 

Hemolysis 

Iron deficiency in athletes: insights from hig 
school swimmers [Rowland] 197 (Fe) 

Hemolytic-Uremic Syndrome 

Gastrointestinal manifestations of hemolytic ur 
mic syndrome [Poe] 1481 (De) 

Hemophilla 

Acquired immunodeficiency syndrome among adi 
lescents: case surveillance profiles in New Yor 
City and rest of United States [Vermund] 1220 (Ox 

Postdelivery head bleeding in hemophilic neonate 
causes and management [Kletzel] 1107 (Se) 


Subject Index 151 


Septic arthritis in children with hemophilia [Pappo] 
1226 (Oc) 

Hemophilia B see Christmas Disease 

Hemorrhage, Cerebral see Cerebral Hemorrhage 

Hemorrhagic Disease of Newborn 

Vitamin K absorption capacity and its association 
with vitamin K. deficiency S a 686 (Je) 

Hemostasis, Surgical 
lasma support for surgery in premature infant 
bk factor IX deficiency (etter) [Pegelow] 639 


Hepatitis B 

Antiviral drugs in pediatrics [Balfour] 1807 (No) 

International adoption: introduction for physicians 
[Hostetter] 325 (Mr) 

Hereditary Diseases 

Cardiae malformations in relatives of infants with 
j E PNG left-heart syndrome [Brenner] 1492 


Congenital hypothyroidism in Spanish-surnamed 
ants in southern California: increased inci- 
dence and clustering of occurrence (letter) [Pen- 
ny] 640 We) 
pia no of neurofibromatosis-1 i in child under age 
6 years lObringer] 717 We) 

Muco olysaccharidosis I presenting with endocar- 
diai fibroelastosis of infancy petephat] 782 (ly) 
Neurological and develo Hate ndings in chil- 

dren with cataracts [Pike] 706 (Je) 


Otologie manifestations in ape velopharyn- 


geal insufficiency [Durr] 75 ( 

Parent-child minimal change nephrotic syndrome 
(etter) [Leung] 442 (Ap) 

Heroin see Diacetylmorphine 

Herpes Simplex 

Antiviral drugs in pediatrics [Balfour] 1307 (No) 

Herpes Simplex Virus see Herpesvirus hominis 

Herpesvirus hominis 

Study of virus isolation from pharyngeal swabs in 
children with varicella [Ozaki] 1448 (De) 

Hexachiorophene 

Epidemic methicillin-gentamicin-resistant Staphy- 
lococcus aureus in neonatal intensive care unit 
[Reboli] 34 Qa) 

High-Frequency Jet Ventilation 

Comparison of airway pathologic lesions after high- 
ay jet or conventional ventilation [Polak] 

e 


High-frequency jet ventilation in neonatal pulmo- 
nary hypertension [Carlo] 233 (Fe) 

enk ury and necrotizing tracheobronchitis 
(letter) [Wiswell] 1259 (No) 

Hirschsprung Disease f 

Hirschsprung’s disease and ocular autonomic nerve 
function (letter) [0° Connor] 1187 (Oc) 

ia pont Americans 
Congenital hypothyroidism in Spanish-surnamed 

ants in southern California: increased inci- 

dence and clustering of occurrence (letter) [Pen- 
ny] 640 Ge) 

se ea of cluster of Henoch-Schiénlein pur- 
pura [Farley] 798 (Jy) 

Pediatric patients, race, and DRG prospective hos- 
pital payment [Munoz] 612 (My) 


Histamine 

Scombroid fish poisoning— Illinois, South Carolina,. 
leads from MMWR, 646 (Je) 

Histidine 

Seombroid fish poisoning — Illinois, South Carolina, 
leads from MMWR, 646 (Je) 

History of Medicine 


George operons Ot 19-1787): agus of first dis- 
pensary for children [Bloch] 239 ( 

Pediatric biographies: George le (1980) 
[Ruhrah] 242; commentary [Fulginiti] 244 (Fe) 


State-of-the-art reconstructive surgery for bladder — 


exstrophy at Johns Hopkins Hospital [Gearhart] 
a O e). 

Ace’ immunodeficiency syndrome among ado- 
lescents: case surveillance profiles in New York 
ty and rest of United States [Vermund] 1220 


) 
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International adoption: introduction for physicians 
[Hostetter] 325 (Mr) 

Long-term ouzcome of adolescents with anorexia 
nervosa [Kreipe] 1822 (No) 

Influenza 

Update: influenza activity —worldwide—and influ- 
enza vaccine availability— United States, leads 
from MMWR, 146 (Fe). 

Influenza Vaccine 

Adult immunization: knowledge, attitudes, and 
practices—DeKalb and Fulton Counties, Geor- 

„gia 1988, leads from MMWR, 281 (Mr) 

Influenza vaccine composition recommendation for 
1989-90 season, leads from MMWR, 768 Gy) 

Update: influenza activity —worldwide-~and influ- 
enza vaccine availability— United States, leads 
from MMWR 146 (Fe) 


Influenza Viruses Tyne A see Orthomyxoviruses 
pe ; 
influenza Viruses Tyoe B see Orthomyxoviruses 
B 


pe 

Information Systems 

Death investigation— United States, 1987, leads 
from MMWR, 447tAp) 

informed Consent 

Informed consent end need for delegalization 
[Woods] 885 (Au) 

yeas consent for ‘umbar puncture [Botkin] 899 

u 

Infrared Rays 

Are ‘hot’ ears really hot? (letter) [Weir] 763 (Jy) 

Infuslon Pumps 

Safety hazard with intravenous pumps (letter) 
[Schwartz] 1390 (De) 

Infusions, Intravenous 

Drug errors and incidents in neonatal intensive care 
unit: quality assurance activity [Vincer] 737 (Je) 

Reconsideration of I z:M-enriched intravenous im- 
munoglobulin for reonatal sepsis (letter) [Hall] 
(reply) [Haque] 76€ gy) 

Treatment of young shild with postoperative cen- 
tral diabetes insipidus [McDonald] 201 (Fe) 

inhalers see Nebulizers and Vaporizers 

Injections, intravenos 

Acquired immunodefriency syndrome among ado- 
lescents: case survaillance profiles in New York 
City and rest of Uni-ed Szates [Vermund] 1220 (Oe) 

Recommendations of Immunization Practices Advi- 
sory Committee (ACIP): general recommenda- 
aa on immunizaton, } from MMWR, 1018 


Injuries see Wounds end Injuries 

Insulin-Like Growth Factors see Somatomedins 

Insurance, Hospitalization 

Health care financing’policy for hospitalized pediat- 
rie patients [Munoz] 312 (Mr) 

Intelligence 

Neurofibromatosis type 1 (Recklinghausen’s dis- 
ease): neurologic and cognitive assessment with 
sibling controls [EGridge] 833 (Jy) 

Neurologic status and intracranial hemorrhage in 
very low-birth-weizht preterm infants: outcome 
at 1 year and 5 years [Ford] 1186 (Oc) 

Nonphenylketonurie hyperphenylalaninemia 
[Lang] 1464 (De) 

Intensive Care Units, deonatal 

Drug errors and incidents in neonatal intensive 
ok unit: quality assurance activity [Vincer] 737 


(Je 

Epidemic methicillin-gentamicin-resistant Staphy- 
lococcus aureus ir. neonatal intensive care unit 
{Reboli] 34 (Ja) 

Late sudden unexpected deaths in hospitalized in- 
fants with broncho>ulmonary dysplasia [Abman] 
815 (Jy) 

Mortality with increasing assisted ventilation of 
very-low-birth-weizht infants [Doyle] 223 (Fe) 
N aia care: at what price? [Bedrick] 

P 

Predictors of trough serum gentamicin concentra- 
tions in neonates [E-eyes} 1419 (De) 

Prevention of accidental extubations in newborns 
(etter) [Liu] 880 (£u) 

eee! infants (letter) [Hack) (re- 
ply) [Georgieff] 88¢ (Au) a 

Intensive Care Units, “ediatric 

Measured energy expenditure in pediatric inten- 
sive care patients riiiden} 490 (Ap) 

Intermittent Positive >ressure Ventilation ses Posi- 
tive Pressure Resp ration 

Internal-External Control 

Psychosocial determinants of compliance in adoles- 
cents with iron deficiency [Cromer] 55 Qda) 

international Cooperntion 

International adopticn: introduction for physicians 
fHostetter] 325 (M~) 

International Educatl onal Exchange 

l-month elective in international health for senior 
pediatric residents (letter) [Duncan] 1889 (De) 

Internship and oe 

Computerized patierc scheduling in outpatient rès- 
idency practices [Guattiebaum] 1333 (No). 

Does residents’ cont:nuity clinic provide primary 
care? [Wilson] 809 Jy) 

Head iiy training-for pediatric residents [Tyler] 
930 (Au) 

Management of diabetes in pediatric resident conti- 
nuity clinies [Kron] 1178 (Oc) 

1-month elective in international health for senior 
pediatric residents (letter) [Duncan] 1889 (De) 

Patient care, reside: stress, and government reg- 
ulation [Cohen] 187 (Fe) 

D during residency (letter) [Winter] 521 

y. 
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m of primary care graduates [Mathieu] 
17 (Fe : 
aa stress (letters) (Giardino, Welliver] 1129 


Sexually transmitted diseases curriculum in ado- 
ees medicine [Johnson] 1078 (Se) 

Stress experienced durin Ta residency 
training program (letter) ter) [Se ubert] 1257 (No) 
Stress experienced during pediatrice residency 
training: its causes, consequences, recognition, 

and solutions [Hoekelman] 177 (Fe) 

Telephone etiquette: telephone, one of physician's 
most necessary and, at times, most hated devices 
(letter) [Stickler] 520 (My) 

Thoughts on residency education, 1969-1989 [Rob- 
erts] 294 (Mr) 

Interpersonal Relations 

Adolescent heterosexual relationship and its asso- 
ciation with sexual and contraceptive behavior of 
black girls [DuRant] 1467 (De) 

Intestinal i Absorption 

Vitamin K absorption capacity and its association 
with vitamin K deficiency [Shinzawa] 686 (Je) 

Intestinal Diseases 

International adoption: introduction for physicians 
[Hostetter] 325 (Mr) 

Intestinal Obstruction 

Jejunal stenosis: delayed complication of lap-type 
seat belt injury (letter) [Weinberg] 1392 (De) 

intracranlal Pressure 

Ameliorating effect of lumbar puncture in viral 
meningitis [Jaffe] 682 (Je) 

Intraocular Pressure 

Benign cause of intermittent bradycardia of prema- 
turity (letter) [Reif] 270 (Mr) 

Intrauterine Growth Retardation see Fetal Growth 
Retardation 

Intubation, Endotracheal see Intubation, Intratra- 
cheal 

Intubation, Intratrachea! 

Fiberoptic bronchoscopy in treatment of intubated 
neonates [Shinwell] 1064 (Se) 

Prevention of accidental extubations i in newborns 
(etter) [Liu] 880 (Au) 

Inulin 

Acute changes in renal function associated with 
deferoxamine therapy [Koren] 1077 (Se) 

Iron 

Abnormal zinc content in human milk: risk for de- 
velopment of nutritional zinc deficiency in infants 
[Atkinson] 608 my) 

Interactions of alcohol and nutrition (etter) [da 
Cunha Ferreira] 519 (My); correction, 1110 (Se) 
Iron deficiency in athletes: insights from high 

school swimmers [Rowland] 197 (Fe) 

Manganese absorption from human milk, cow's 

, and infant formulas i in humans [Davidsson] 
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Ischemia 

Ischemic injury and necrotizing tracheobronchitis 
(letter) ae a 1259 (No) 


Symmetrical thalamic degeneration with calcifica- 
tions of infancy [DiMario] 1056 (Se) 

Islands of Langerhans 

Hyperglycemic acidosis with mortality in Kearns- 

ayre syndrome (letter) [Welch] 1135 (Oc) 

Isoproterenol 

Use of adrenergic bronchodilators by pediatric 
oe and pulmonologists [Newcomb] 481 

p i 

Israel 

Poliovirus vaccine policy: another perspective 
[Katz] 1007 (Se) 

IUGR see Fetal Growth Retardation 
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Jamaica 

1-month elective in international health for senior 
pediatric residents (letter) [Duncan] 1389 (De) 

Japan '’ 

Efficacy and immunogenicity of acellular pertussis 
vaccine by manufacturer and patient age 
[Aoyama] 655 (Je) 

Jaundice, Neonatal 

Neonatal eae at high altitude 
[Leibson] 983 (Au) 

Use of metalloporph for chemoprevention of 
neonatal jaundice [Ste venson] 353 (Mr) 

Jejunum 

Jejunal stenosis: delayed complication of lap-type 
seat belt injury (etter) [Weinberg] 1392 (De) 

Job’s Syndrome, see Phagocyte Bactericidal Dys- 
function 
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Kawasaki Disease see Mucocutaneous Lymph 
Node Syndrome ‘ 

Kearns-Sayre-Shy-Daroff Syndrome see Ophthal- 
moplegla 

Ketones 

Relative carnitine insufficiency in ohiaren with 
type I diabetes mellitus [Winter] 1837 (No) 

Kidney 

Acute systemic organ injury in term infants after 
asphyxia [Perlman] 517 (My) 

Does methylprednisolone pulse terapy oeio: 
rate course of rapidly progressive IgA ne He 
thy? (letter) [Itami] 441, (reply) ele) 2 

Lack of associated renal anomalies in f 
lythelia (etter) [Bortz] 883 (Au) 

Kidney Diseases 

Protein intake and renal function in children [Na- 
ae 160 (Fe) 

ac aa artery: report of 159 cases [Leung] 
a 

Kidney Failure, Acute 

Acute changes in renal function associated with 
deferoxamine therazy [Koren] 1077 (Se) 

Kidney Fallure, Chronic 

Patient with PA nephropathy (letter) [Cachero] 
(reply) [Welch] 138 (Fe) 

Kidney Function Tests 

Acute changes in renal function associated with 
deferoxamine therapy [Koren] 1077 (Se) 

Kidney Tubules 

Protein intake and renal function in children [Na- 
kano] 160 (Fe) 

Klebsiella pneumonias 

Klebsiella pneumoniae bacteremia in children: 57 
cases in 10 years [Bonadio] 1061 (Se) 
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Lactic Acidosis see Acidosis, Lactic ` 

Lactoferrin see Lactoglobulins 

Lactoglobullns 

Partition of ee intake and excretion in low- 


birth-weight i ts [Donovan] 1485 (De) 
Language 
Praise for useful words [Brown] 770 (Jy) 
Laos 


Breast-feeding pattern among Indochinese immij- 
Sara in northern California [Romero-Gwynn] 
04 (Jy) 

Laryngitis | 

aes a of croup: critical review [Skolnik] 1045 

Se 

Larynx 

Congenital laryngeal atresia [Fang] 625 (My) 

Latex Agglutination Tests see Latex Fixation Tests 

Latex Fixation Tests 

Diagnosis of group A, beta-hemolytic streptococcal 
pharyngitis in office setting: rapid latex test vs 
throat culture [Taubman] 1 2 (da) 

Diagnosis of group A, beta-hemolytic sade anne 
pharm in office setting (letter) [Kellogg] (re- 
ply) [Taubman] 761 (Jy) 

LDL Cholesterol see Lipoproteins, LDL Cholesterol 

Lead Poisoning 

Height and weight following lead voisoning in child- 
hood [Sachs] 820 (Jy) 

Lead screening at pediatric teaching programs 
[Edeards] 1455 (De) 

Learning 

Effects of theophylline on behavior and learning in 
children with asthma [Rappaport] 368 (Mr) 

Learning Disorders 

Neurofibromatosis type 1 (Recklinghausen’s dis- 
ease): neurologic and cognitive assessment with 
sibling controls [Eldridge] 833 Jy) 

Prep 

Purpuric rashes in cystic fibrosis [Schidlow] 1030 (Se) 

Strength, flexibility, and maturity in adolescent 

on tes [Pratt] (editorial comment) [Strong] 560 


bea Tredici see Forensic Medicine 
Legislation 

Child passenger s NEA past, present, and future 
[Christoffel] 1271 ( 

Length of Stay 

Pediatric patients, race, and DRG prospective hos- 
pital payment [Munoz] 612 (My) 


Safety of newborn discharge in less than 36 hours in 


indigent population [Conrad] 98 (Ja) 

Leukemia 

Recommendations of Immunization Practices Ad- 
visory Committee (ACIP) mumps prevention, 
leads from MMWR, 1141 (Oc) 

Transient erythroblastopenia of childhood: review 
of 26 cases and reassessment of indications for 
bone marrow aspiration [Hays] 605 (My) 


Hematologic syndrome of growth-retarded infar 
(letter) [Meberg] (reply) (Philip 1260 (No) 
ostic factors and life expectancy in childr 
with acquired immunodeficiency syndrome a 
Pneumocystis carinii pneumonia [Bernste 
775 (Jy) 
itevooerdia see Heart Defects, Congenital 


LH 

Diagnostic value of testosterone therapy in bc 
with ye puberty [Kaplowitz] 116 (Ja) 

Onset of sperm reproduction in pubertal boys: re 
tionship to gonadotropin excretion [Kulin] 190 f 

LH-FSH Releasing Hormone 

Puberty in syndrome of septo-optic dysplasia [H: 
na] 186 (Fe) 

LH a eeeemg Hormone see LH-FSH Terpana H 


Life Change Events 

Stress experienced during pediatrie resider 
training: its causes, consequences, recogniti: 
and solutions [Hoekelman] 17 7 (Fe) 

Life Expectancy 

Prognostic factors and life expectancy in child: 
with acquired immunodeficiency syndrome a 
Pneumocystis carinii pneumonia [Bernste 
T15 (Jy) 

Lipids 

Abnormal zine content in human milk: rk for « 
velopment of nutritional zine deficiency in infa: 
[Atkinson] 608 (My) 

Effect of weight control on lipid changes in obe 
children [Epstein] 454 (Ap) 

Lipochrondrodystrophy 

Mucopolysaccharidosis I presenting with endoc: 
dial fibroelastosis of infancy [Stephan] 782 Jy 

Lipodystrophy 

Secondary disorders of complement system [I 
chenfield] 595 (My) 

Lipoproteins, HDL 

Effect of weight control on lipid changes in obe 
children [Epstein] 454 (Ap) 

Lipoproteins, HDL Cholesterol 

Dietary advice: responsibility for monitoring [F 
berg] 531 (My) 

Effect of weight control on lipid changes in obe 
children [Epstein] 454 (Ap) 
Lipoproteins, LDL Cholesterol 

Discretion advised when lowering serum lipid le 
els of children (letter) [Kazanecki] 11 (Ja) 

Little’s Disease see Cerebral Palsy 

Liver 

Marked transient alkaline phosphatemia followi 
pediatric liver transplantation [Koneru] 669 (J: 

Liver Abscess 

Morbidity and mortality in children with pyoge 
liver abscess [Pineiro-Carrero] 1424 (De) 

Pylephlebitis secondary to unsuspected appen 
ceal rupture [Giuliano] 1099 (Se) 

Liver Cirrhosis 

Pulmonary arteriovenous shunting in child w 
cirrhosis of liver [Crary] 749 (Je) 

ee disorders of complement system [ 
chenfield] 595 (My) 

Liver Diseases 

PECOncaTy disorders of complement system [. 
chenfield] 595 (My) 

Location see Professional Practice 

Locus of Control see Internal-External Control 

Los Angeles 

Measles—Los Angeles County, California, 19 
leads from MMWR, 525 (My) 

LSD see Lyserglc Acid Diethylamide 

Lumbar Puncture see Spinal Puncture 

Luminescence 

Increased phagocytic cell chemiluminescence in 
` tients with cystic fibrosis [Roberts] 944 (Au) 

Lumlinol see Pyridazines 

Lung 

Right-upper-lobe Se acy bronchus (w 

R anomalies) [Davies] 251 (Fe) 

Traumatic pulmonary pseudocyst [Co] 841 (Jy) 

Lung Capacities see Lung Volume Measurement 

Lung Diseases 

Home oxygen therapy for chronic lung disease 
a ely low-birth-weight infants [ udak] £ 


(Mr) 

Hypertrophic pulmonary osteoarthropathy [Bol 
lic] 747 We) 

Regulation of oxygen concentration delivered 
infants via nasal cannulas [Vain] 1458 (De) 

Lung Diseases, Obstructive 

Effect of respiratory viral infections on patie! 
with cystic fibrosis [Ramsey] 662 (Je) 

Lung Volume Measurements 

Effect of respiratory viral infections on patie! 
with cystic fibrosis [Ramsey] 662 (Je) 


` Luteinizing Hormone see LH 
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EA E A E Virus see HIV 


Ak giedri ; 
tis verticis gyrata and chromosomal abnormalities 

Getter) [Marini] 269 Mr); correction, 592 (My) 

Lymphocytes 

Prognostic factors and life expectancy in children 
with acquired immunodeficiency syndrome and 
Pneumocystis carinii pneumonia [Bernstein] 
775 (Jy) 

T4 Lymphocytes 

Prognostic factors and life expectancy in children 
with acquired immunodeficiency syndrome and 
Pneumocystis carinii pneumonia [Bernstein] 
775 (Wy) 

Lym phoproliferative Disorders 

Secon disorders of complement system [Ei- 
chenfield] 595 (My) 

Lysergle Acid Diethlylamide 

Drug usage among adolesé¢ents: survey from Nera 
tric/adolescent practice (letter) [Buchta] 765 Jy) 


Magnetic Resonance imaging 
Discitis (Magera] 1479 (De) . 
Hemangioma of thigh [Weisberg] 379 (Mr) 
oe etic resonance imaging and dexamethasone 
erapy for bacterial meningi [Lebel] 301 Mr) 
osteon o of femoral head diagnosed by mag- 
netic resonance imaging [Barzel] 623 (My) 
Perinatal abnormalities and Sophy nena 
bright, spot on magnetic resonance ima 
ituitary dwarfs (letter) [Okabe] 1894 (De) 
Su e a high-intensity signals identified 
magne etic resonance imaging in children with 
Porat c anterior hypopituitarism: evidence 
aligpastive of ectopic’ posterior pituitary gland 
[Root] 366 (Mr) ° 
Malnutrition see Nutrition Disorders 
Malpractice 
Perinatal asphyxia and cerebral palsy: fact, fiction, 
or legal prediction? [Bedrick] 1139 (Oc) 
Mammary Glands see Breast 
Manganese 
Manganese absorption from human milk, cow's 
aie infant forrnulas i in humans [Davidsson] 


Manaka 

Clinical identification and comparative pro 
high-risk patients with Haemophilus i 
meningitis {Gary] 807 (Mr) 

Marijuana Abuse see Cannabis Abuse 

Marijuana Smoking 

Drug usage among adolescents: survey from pedia- 
trode escent practice (etter) [Buchta] 765 (Jy) 

Passive inhalation of marijuana phencyclidine, and 
freebase cdcaine ‘(erack’) by infants (letter) 
[Schwartz] 644 (Je) - 

Prevalence of drug use among applicants for mili- 
tary service— United States, June-December 
1988, ledds from MMWR, 1273 (No) 

Marketing of Health Services l 

Pediatric marketplace [Martinez] 924 (Au) 

Marriage 

Being just a husband is no fun [Stiehm] 1401 (De) 

MassScreening © 

Breath hyaiagen excretion as screening test for 
‘early diagnosis of necrotizing enterocolitis 
[Chev] 156 (Fe) 

Cr amta and adolescent giri: e 

say as screen toal [Soren] 51 (Ja) 

Clear heads and Bayesian tales: predictive value 
and coin toss? (letter) [Mauro] 1000 (replies) 
[Halperin, Brown] 1001 (Se) 

Leading eming at ediatric teaching programs 
[Edwards] 1455 (De 

You are a preventive cardiologist: scope of pediat- 
ric preventive cardiology [Strong] 1145 (Oc) ` 

Mastocytosis 

Reticulated pattern of telangiectasias on infant 
arm; urticaria pigmentosa; hyperpi entation; 
ineontinentia pigmenti [Cohen] 255 (Fe) 

Maternal Age 

TEARS: does domestic violence play role? (letter) 
‘TRimsza] 137 (Fe) 

Maternal-Fetal Exchange 

- Human immunodeficiency virus-infected infant: di- 
agnostic dilemma [Ochs] 1138 (Oc) 

Natural history and serologic diagnosis of infants 
born to human immunodeficiency virus-infected 
women [Jcéhnson]1147(Oc) > 

Mathematics ` 

Determinants of school performance in children 
with chronic asthma [Gutstadt] 471 (Ap) 
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- Haemophilus influenzae ty 


Maximal Midexplratory Flow Rate see Forced Expi- 
ratory Fiow Rates 

Measles -> 

Antiviral drugs in pediatrics [Balfour] 1307 (No) 

Current trencs, measles— United States, 1988, 
leads from MMWR, 1895 (De) 
Measles— Los TPA eles C oe My California, 1988, 
leads from MM 

Measles outbreak— Chicago, 1989, leads from 
MMWR, 1278 (No) 

Measles Vaccine 

Measlės outbreak—Chicago, 1989, 
MMWR, 1273 (No) 

Mediastinal Cyst 

Extrapleural effusion of retropharyngeal origin 
[Martinot] 1207 (O¢) 

Mediastinal Emphysema 

Pneumomediastinum and subcutaneous emphyse- 
is caused by diabetic hypéerpnea [Bullaboy] 93 


leads from 


Traumatic ic hypopharyngeal pseudodiverticulum 


Medicaid see Medical Assistance, Title 19 
Medical Assistance, Title 19 
Health care financing oy for hospitalized pediat- 
rie patients [Mune 3127 
ective eL rore a pediatric se services 
[Singleton] 292 (Mr) 
Medical Audit 
Drug errors and incidents in neonatal intensive care 
unit; quality assurance activity [Vincer] 737 (Je) 
Medical Devices see Equipment and Supplies 
Medical Examiners see Coroners and Medical Ex- 
arniners 
Medical Indigency 
Safety ofnewborn discharge in less than 36 hours in 
Updates population [Conrad] 98 (Ja) 
immunization status at sl Genen) 
ay Walterspiell (Au) 
Medical Recorcs 
Computers in medicine: augmenting medical care in 
janes patients with chronic illnesses [Han- 
ler] 1021 (Se) 
Incomplete immunizations and computer (letter) 
[Curro] 441 (Ap) 
Informed consent for lumbar puncture [Botkin] 899 


(Au 

International adoption: introduction for physicians 
[Hostetter] 325 (Mr) 

Management of diabetes in pediatric resident conti- 

__nuity clinics [Kronz] 1178 (Oc) 

Updating immunization status at discharge (letter) 
879 [Walterspiel] (Au) i 

Medication Errors 

Drug errors and incidents in neonatal intensive care 
unit: quality essurance activity [Vincér] 737 (Je) ` 

Memory Disorders i 

Short-term memory impairment in cannabis- de- 
” pendent adolescents [Schwartz] 1214 (Oc) 

Memory, Short-Term 

Short-term memory ynparment in cannabis-de- 
pendent adolescents [ chwartz] 1214 (Oc) 

Mon 

Firearm ownership among nonurbai adolescents 
[Sadowski] 1410 (De) 

Meningitis - 

Corticosteroids as adjunctive therapy in bacterial 

meningitis: meta-analysis of clinical trials [Ha- 


vens] 1051 (S2) 
e e (biotype IV) men- 
Es aed (letter) [Marshall] 9 (Ja) 
I oy ae consent for lumbar puncture Botkin] 899 


Mag DAA resonance imaging and dexamethasone 
erapy for bacterial meningitis [Lebel] 301 (Mr) 
Necnatal Staprylococcus idis -meningitis 
with unremarkable CS examination results 
(Gruskay] 58) (My) 
Menin nara Haemophilus 
Clinical identifization and comparative pro 
high-risk pat-ents with Haemophilus in, 
meningitis [Gary] 307 (Mr) 
Dexamethasone for children with bacterial menin- 
itis: should it be routine therapy? [Kaplan] 290 


ees of 


Dexamethasone therapy for bacterial meningitis i in 
‘infants and children {MeCracken| 287 (Mr) 

Meningitis, Pneumococcal 

Dexamethasone for children with bacterial menin- 
ey should ’:t be routine therapy? [Kaplan] 290 


Dexamethasone therapy for bacterial meningitis i in 
‘infants and children 


McCracken] 287 Mr) 
Meningitis, Viral 


Ameliorating effect of lumbar puncture in viral 
meningitis [Jaffe] 682 (Je) 
Dexamet asone for children with bacterial menin- 


pie: should it be routine therapy? [Kaplan] 290 


Menstruation 

Iron deficiency in cthletes: insights from high 
school swimmers [Rowland] 197 (Fe) 

Long-term outcome of adolescents with anorexia 
nervosa [Kreipe] 1€22 (No) - 

Mental Disorders 

Attitudes toward meatal illness prevention in rou- 
‘tine pediatric practice [Yager] 1089 (Se) 

Parent, teacher, chile trilateral a Dasa to atten- 
‘tion deficit disorde= {Cohen] 1229 (Oc) 

Mental Retardation 

Cutis verticis gyrata and chromosomal abnormalities 
(letter) [Marini] 269¢My); correction, 592 (My) - 

Mercury Poisoning 

Mucocutaneous yapin node syndrome: is there re- 


‘lationship to exposure? (letter) 
[Aschner' 1138, (realy) [ wehuk] 1184 (Oc) 
Mesenchymoma 
Congenital ' ARE 7 Cama ha- 
martoma of skin [Levkotf] 963 (Au) 
Meta-Analysis ` 


Corticosteroids as aGunctive therapy in bacterial 
“ meningitis: meta-analysis of clinical trials [Ha- 
vens] 1051 (Se) 

Metabolic Clearance Bate 

Acute changes in renal function associated with 
deferoxamine therepy [Koren] 1077 (Se) 

espe 

nder, and me-abolic control in children and 
olescents with dianetes (letter) [Zimet] 1134 (Oc) 

Metalloporah rins 

Use of metalloporphzrins for chemoprevention of 
neonatal jaundice [Stevenson] 353 (Mx) 

Metaplasia 

Cast: bronchitis in infants and children [Pérez- 
Soler] 1024 (Se) 

Metaprotereno! see Osciprenaline 

Methadone 

Prenatal cocaine expcure is associated with res 
ratory pattern abncrmalities [Chasnoff] 583 ( = 

Urine g screening in mothers and newborns 
[Osterloh] 791 (Jy) 

Methemoglobinemla 

ae mo in rethemoglobinemia [Watcha] 

Methlclliin 

Epidemic methicillin-gentamicin-resistant Staphy- 
lococeus aureus in neonatal intensive care unit 
[Reboli] 34 Wa) 

Methylene Chloride see Hydrocarbons, chlorinated 

Methylmercury Compəunds 

Mucocutaneous lymph node syndrome: is there re- 
lationship to mere exposure? (letter) 
Y Aachier! 1133, (realy) vc uk] 1134 (Oc) 

Methylphenidate 

Methylphenidate in caildren with seizures and at- 
tention-deficit disorder [Feldman] 1081 (Se) 

Parent, teacher, child trilateral a Je aca to atten- 
tion deficit disorder [Cohen] 1229 (Oc) 

Mathyipredniscione 

Determinants of schsol performance in children 
with chronic asthm: [Gutstadt] 471 (Ap) 

Does methylpredniscione pulse clr deterio- 
rate course of rapid aa gsive I ee as 
thy? (etter) [Itami] 441 reply) elch] (Ap) 

Microcephaly 

Growth hormone trectmant i in children with a apo: 
radic primary micrceephaly [Spadoni] 1282 ( (0) 

Pernai outcome of-infants exposed to, cocaine 
and/or heroin in utero [Fulroth] 905 (Au) 

Microcomputers 

Computer timidity: some thoughts [Arnold] 1020 (Se) 

Military Personnel 

gota of a use among applicants for mili- 

service— United States, J une-Decémber 
1585, leads from MH WR, 1273 (No) 

Miik 

Gastrointestinal milk intolerance of infancy [Bere- 
zin] 861 (Mr) 

Hypophosphatemia ir breast-fed low-birth-weight 
infants following intial hospital discharge [Hall] 
1191 (09 ` 
"land int absorption from human milk, cow's 

infant formulas i in humans [Davidsson] 


sy aean 

Abnormal zinc contert in Guan milk: risk for de- 
velopment of nutritional zine deficiency in infants 
[Atkinson] 608 (My7 

Manganese absorptim from human milk, cow's 

and infant formulas in humans [Davidsson] 

823 Oy ) 

Partition of nitrogen ntake and excretion in low- 
birth- weigt ht infants [Donovan] 1485(De) - 

Sucking and reathing patterns during breast- and 
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bottle- feeding in term neonates: effects of nutri- 
ent delivery and composition [Mathew] 588 (My) 

Minerals 

Bone mineral content in black and white children i 
to 6 years of age: ay appearance of race and sex 
differences [Li] 1346 ( NDS 

Bone mineral status A A AA E EEE (letter) 
[Arisaka] 272 (Mr) 

Missouri ` 

Aquarium-associated Plesiomonas shigelloides in- 

ection— Missouri, leads from MMWR, 1398 (De) 

Monitoring, Physiologic — 

Cardiorespiratory patterns during alarms in in- 
fants using apnea/bradycardia monitors [Nath- 
anson] 476 (Ap) 

Gastroesophageal reflux-induced hypoxemia in in- 
fants with apparent ‘life-threatening event(s) 
[See] 951 (Au) 

Monocytes 

Increased phagocytic cell chemiluminescence in pa- 
tients with cystic fibrosis [Roberts] 944 (Au) 

Mood see Affect 

Morbidity 

Morbidity and mortality in children with pyogenic 
liver abscess (Piero Carrera} 1424 (De 

MORBIDITY AND MORTALITY REPORT 

Leads from MMWR, 125 Wa), 145 (Fe), 281 (Mr), 
447 (Ap), 525 (My), 645 Je), 767 (Jy), 893 (Au), 
1013 (Se), 1141 (Oc), 1273 (No), 1895 (De) 

Morphea see Scleroderma, Gireumseribed 

Mortality 

Circumstances surrounding deaths of children 
ere asthma: case control study [Miller] 1294 

0 

Klebsiella moniae bacteremia in children: 57 
cases in 10 years [Bonadio] 1061 (Se) 

Morbidity and mortality in children with pyogenic 
liver abscess [Pineiro-Carrero] 1424 (De 

Mortality with increasing assisted ventilation of 
very-low-birth-weight infants [Doyle] 223 (Fe) 

Prognostic factors and life expectancy i in children 
with acquired immunodeficiency syndrome and 
Pneumocystis carinii pneumonia [Bernstein] 
775 Jy) 

Unintentional poisoning mortality — United States, 
1980-1986, leads from MMWR, 645 (Je) 

Mothers 

aian as mother (etter) [Furman] 638 (Je) 

Urine dru g screening in mothers and newborns 
[Osterloh] 791 Jy) 

Motion Pictures 

Nightmares on Main Street [Schmitt] 649 J e) 

Motor Activity 

Clinical identification and comparative prognosis of 
high-risk patients with Haemophilus influenzae 
meningitis [Gary] 307 (Mr) 

Mouth Breathing 

Sucking and breathing patterns during breast- 
and bottle- feeding in term neonates: effects of 
punia delivery and composition [Mathew] 

Mucocutaneous wee Node Syndrome 

Clinical trial of ne ana intravenous gamma 
globulin in acute Kawasaki disease: preliminary 
report [Engle] 1300 (No) 

Kawasaki disease with thrombocytosis followed by 
thrombocytopenia parura in same patient (let- 
ter) [Lipnick] 139 ¢ 

Mucocutaneous lymph node syndrome: is there re- 
lationship to mere exposure? (letter) 
[Aschner] 1133, (enly) Kra uk] 1134 (Qe) 

Mucopolysaccharidosis 1 see a i lal 
trophy ` 

Mumps Vaccine 

Recommendations of EA Practices Ad- 
visory Committee (ACIP) mumps prevention, 
leads from MMWR, 1141 (Oc) 

Munchausen Syndrome 

Polymicrobial bacteremia and child abuse (letter) 
[Amir] 444 (Ap) 

Muscles 

Strength, flexibility, and maturity. in adolescent 
aa [Pratt] (editorial comment) [Strong] 560 

y 

Mycoplasma pneumoniae 

Effect of respiratory viral infections on patients 
with cystic fibrosis [Ramsey] 662 (Je) 

Myocardial Contraction 

Exercise-induced differences in cardiac output, 
blood To and systemic vascular resistance 
in healthy biracial population of 10-year-old boys 
[Arensman] 212 (Fe) 

Myoclonic Jerking, Massive see Spasms, Infantile 

Myositis 

Pyomyositis in child with acquired immunodefi- 
ciency syndrome: patient report and brief review 
[Rap ael] 779 (Jy) 
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Narcotics 

Prenatal cocaine exposure is associated with respi- 
ratory pattern abnormalities [Chasnoff] 683 (My) 

Nasal Polyps 

Nasal septal abscess; inflammatory nasal polyps; 
intranasal glioma [Wiatrak] 501 (Ap) 

Nasal Septum 

Nasal septal abscess; inflammatory nasal polyps; 
intranasal glioma Ay iatrak] 601 (Ap) 

aur Swimming Pool Safety Committee 

pr revention: drowning (letter) [Smith] (re- 

D [Noyes] 272 (Mr) 

Nebullzers and Vaporizers 

Efficacy and safety of home nebulizer therapy for 
children with asthma [Zimo] 20 (Fe) 

Experience with meter2d-dose irhaler with spacer in 

k maa emergency i ae [Benton] 678 We) 
eck 

Eixtrapleural effusion of retropharyngeal origin 
Martinot] 1207 (Oc) 

Necrosis 

Comparison of airway pathologic lesions after high- 
Dose) jet or conventional ventilation [Polak] 


isteni ury and EREE E A tracheobronchitis 
Getter) Wissel 1259 (No) 

Needies 

Recommendations of Immunization Practices Ad- 

' visory Committee (ACIP): general recommenda- 
Se on immunization, leads from MMWR, 1013 

e . 

Nelsserla gonorrhoeae 

Gonococcal conjunctivitis mimicking orbital celluli- 
tis in yourig adolescent (letter) [Legido] 448 (Ap) 

Neomycin 

Recommendations of Immunization Practices Ad- 
visory Committee (ACIP) mumps prevention, 
leads from MMWR, 1141 (Oc) 

Neonatal Abstinence Syndrome 

Perinatal outcome of infants exposed to cocaine 
and/or heroin in utero [Fulroth] 905 (Au) 

Neonatology 

ary oa in neonatal care Getter [Goetzman] 441 

p 
Neoplasms 
pi osis of neurofibromatosis-1 in child under age 
6 years [Obringer] 717 (Je) 

valuation of cam mp p pro for siblings of children 
with cancer [Sahler] 690 (Je) 

Nephrectomy 

Bubble gum bezoar [Truex] 253 (Fe) 

Nephritis 

Secondary disorders of complement system [Hi- 
chenfield] 595 (My) 

Nephroblastoma 

Bubble gum bezoar [Truex] 253 (Fe) 

Nephropathy IgA see Glomerulonephritis, IgA 

Nephrosis, Lipold 

Parent-child minimal change nephrotic syndrome 
(letter) [Leung] 442 (Ap) 

Nephrotic Syndrome 

Insulinlike growth factors in panis with active 
nephrotic syndrome [Garin] 865 (Jy) 

Nephrotic Syndrome, Minimal Change see Nephro- 
” sis, Lipoid 

Neural Crest 

Hirschsprung’s disease and ocular autonomic nerve 
function (etter) [O'Connor] 1127 (Oc) | 

Neuraminidase™ 

Influenza vaccine corr.position recommendation for 
1989-90 season, leads from MMWR, 768 (Jy) 

Neurofibromatosis 

Diagnosis of neurofibromatosis-1 in child under age 

6 years [Obringer] 717 (Je) 

Neurofibromatosis type 1 (Recklinghausen’s dis- 
ease): neurologic and cognitive assessment with 
sibling controls [Eldridge] 833 (Jy) 

Neurologic Examination 

Changes in nutritional management and outcome of 
very-low-birth-weight infants [Georgieff] 82 (Ja) 

Neurofibromatosis type 1 (Recklinghausen’s dis- 
ease): néurologic and cognitive assessment with 
sibling controls [Eldridge] 833 (Jy) 

Neurologic status and intracranial hemorrhage in 
very low-birth-weight preterm infants: outcome 
at 1 year and 5 | ieee [Ford] 1186 (Ge) 

Neurological and de pa findings in chil- 
dren with cataracts [Pike] 706 We) 

Reyes syndrome: rappre of 100. in 49 
presumptive cases Gauthier] 1181 ( 

Neurologic Manifestałlons 

Clinical identification and comparative prognosis of 
high-risk patients with Haemophilus influenzae 
meningitis [Gary] 207 (Mr) 

Clinical indicators of -ntracranial lesion on comput- 


ed tomographic scan in children with parie 

skull fracture [Bonadio] 194 (Fe) 
Dexamethasone for children with bacterial men 
itis: should it be routine therapy? [Kaplan] í 


(Mr 

Differential effects of intrauterine and ostna 

` brain growth failure in infants of very low bi: 
weight | [Hack] 63 (Ja) 

Elevated serum levels of tumor necrosis factor : 
associated with progressive encephalopathy 
children with acquired immunodeficiency 5: 
drome [Mintz] 771 Gy) 

Origins of cerebral palsy [Naeye] 1154 (Oc) 

Neurology 

Acute remunerative neurology [Ferry] 898 (Au) 

Neuropsychological Tests 

Early diagnosis of spastic diplegia, spastic hemiy 
gia, and quadriplegia [Harris] 1856 (No) 

Neurosecretion 

Diagnostic limitations of spontaneous growth h 
mone measurements in normally growing pre) 
bertal children [Lanes] 1284 (N 0) ` 

Neutropenta see Agranulocytosts © 

Palghat) if C Iv) 

Haemophilus influenzae t og lotype m: 
ingitis (letter) [Marshall].9 

Neonatal neutrophil host e prospects fori 
munologic enhancement during neonatal sep 
[Cairo] 40 (Ja) 

Transient erythroblastopenia of childhood: revi 
of 26 cases and reassessment of indications 
bone marrow aspiration [Hays] 605 (My) 

New York 

os stress (letters) [Giardino, Welliver] 1) 

e 

New York City 

A immunodeficiency syndrome among a 
‘lesecents: case surveillance profiles in New Yı 
City and rest of United States [Vermund] 1220 (( 

Health care financing policy os ‘i ea pedi 

. ric patients [Mungal 312 M 

Patient care, resident eh id government, rı 
ulation [Cohen] 181 (Fe) 

Queens Boulevard Pedestrian Safety Projec: 
New York City, leads from MMWR, 525 (My) 

Night Terrors see Sleap Disorders 

Nightmares see Dreams ` 

Nipples see Breast 

Nitrogen 

Measured energy expenditure in pediatric inti 
- sive care patients [Tilden] 490 (Ap) 

Partition of nitrogen intake and excretion in k 
birth-weight infants [Donovan] 1485 (De) 

Nose 

Regulation of o xygen concentration delivered 
infants via nas ulas [Vain] 1458 (De) 

Nosocomial Infections see Cross Infection 

Nutrition Disorders 
Hy pophioe phiatemnia: in nutritional recovery s; 

ome [Mezoff] 1111 (Se) 

Low serum complement levels in anorexia nervi 
(letter): {Sigal 1391, (reply) [Eichenfield] 1392 (1 

aera orders of complement system [ 

chenfieid} 595 (My) 


Nutrition Disorders, Child see Child Nutrition Dis 


ders 
O 


O'Conner, Mary 

Informed consent and need for delegalizat 
[Woods] 885 (Au) 

Obesity 

Effect of weight control on lipid changes in obi 
children [Epstein] 454 (Ap) 

Obstetrics ` 

Perinatal asphyxia and cerebral palsy: fact, ficti 

- or legal prediction? [Bedrick] 1139 (Oc) 

Occult Blood 

Gastrointestinal milk intolerance of infancy [Be 
- zin] 861 (Mr) 

Office Visits — 

Model to determine feasibility of pediatric pract 
[Miller] 919 (Au) 

ao marketplace [Martinez] 924 (Au) 

o 

Firearm-associated homicides among family me 
bers, relatives or friends—Ohio, leads fr 
MMWR, 767 Wy) 

Oklahoma — 

Adolescent contraceptive use and parental notifi 
tion [Demetriou] 1166 (Oc) 

Model to determine feasibility of pediatric pract 
[Miller] 919 (Au) 

r herbe p 
ee cae acidosis with mortality in Kear: 

ayre syndrome (letter) [Welch] 1135 (Oc) 


Subject Index 15 


Opiates see Narcotics 

pa aay infections 
atural history and serologic diagnosis of infants 
born to human immunodeficiency virus-infected 
women [Johnson] 1147 (Oc) 

Optic Nerve Diseases - 

Puberty in syndrome of septo-optic dysplasia [Han- 
na] 186 (Fe) 

Orciprenaline 

Use of adrenergic bronchodilators by pediatrie 
To and pulmonologists [Newcomb] 481 


Organophosphorus Compounds 

Serum phosphate concentration: effect on serum 
ionized calcium concentration in vitro [Lehmann] 
1340 (No) 

Orthomyxoviruses Type A 

Influenza vaccine composition recommendation for 
1989-90 season, leads from MMWR, 768 (Jy) 

Orthomyxoviruses Type B 

Influenza vaccine composition recommendation for 
1989-90 season, leads from MMWR, 768 (Jy) 

Osciliometry 

Normative oscillometric blood pressure values i in 
first five years in office setting [Park] 860 (Jy) 

Osteoarthropathy, Secondary Hypertrophic 

Hypertrophic pulmonary nena [Boku- 
hie] 747 (Je) 

Osteoma, Ostecid 

Computed tomography in diagnosis of osteoid oste- 
oma in infancy Getter) [Fleta] 1000 (Se) 

Osteonscrosis 

Osteonecrosis, of femoral head diagnosed by mag- 
netic resonance imaging [Barzel] 623 (My) 

` QOsteopenia see Bone Diseases, Metabolic 

Osteotomy 

State-of-the-art reconstructive surgery for bladder 
exstrophy at Johns Hopkins Hospital [Gearhart] 
1475 (De) 

OTC Drugs see Drugs, Non-Prescription 

Otitis Media 

Are ‘hot’ ears really hot? (letter) [Weir] 763 Gy) 

Prophylaxis of recurrent acute otitis media and 
middle-ear effusion: comparison of amoxicillin 
with sulfamethoxazole and trimethoprim [Prin- 
cipi] 1414 (De) 

Otitis Media with Effusion 

Otologie manifestations in congenital velopharyn- 
geal insufficiency [Durr] 75 (Ja) 

Prophylaxis of recurrent acute otitis media and 
middle-ear effusion: comparison of amoxicillin 
with sulfamethoxazole and trimethoprim [Prin- 
cipi] 1414 (De) 

Outpatient Clinics, Hospital 

Computerized patient scheduling in outpatient res- 
idency practices [Quattlebaum] 1333 (No) 

Does residents’ OT clinic provide primary 
care? [Wilson] 809 (J 

Long-term outcome o adolescent with anorexia 
nervosa [Kreipe] 13822 (No) 

Over-the-Counter Drugs see Drugs, Non-Prescrip- 

tion 

Overutililzation of Health Services see Health Ser- 
vices 

Oximetry 

Failure of electrocardiographic monitoring to de- 
tect cardiac arrest in patients with pacemakers 
[Brownlee] 105 (Ja) 

Pulse oximetry in methemoglobinemia [Watcha] 
845 (Jy) i 

Oxygen 

Increased phagocytic cell chemiluminescence in 
eh a with cystic fibrosis [Roberts] 944 


) 
Neonatal hyperbilirubinemia at high altitude 
[Leibson] 983 (Au) 
e oximetry in methemoglobinemia [Watcha] 
845 (Jy) 
Oxygen Consumption 
Predicting maximum oxy 
iHervenroader] 673 ( 
Regulation of oxygen concentration delivered to 
infants via sisal cannulas [Vain] 1458 (De) 
Oxygen Inhalation Therapy 
Home oxygen therapy for chronic lung disease in 
anne y low-birth-weight infants [Hudak] 357 


Treatment of croup: critieal review [Skolnik] 1045 


agen uptake in adolescents 


e 
Oxygen Partial Pressure Determination, Transcu- 
taneous see Blood Gas Monitoring, Transcutan- 
eous 
dba les coreg 
e oximetry in methemoglobinemia [Watcha] 
845 Wy) 
Oxytocin 
Origins of cerebral paisy [Naeye] 1154 (Oc) 
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Pacemaker, ArtHiclal 

Failure of electrocardiographic monitoring to de- 
tect cardiac arrest in patients with pacemakers 
[Br eal 105 (Ja) 

Palatopharyngeal Incompetence ses Velopharyn- 
geal Insufficiency 

Pamphlets 

Educahonai booklet diminishes anxiety in parents 
whose children receive total parenteral nutrition 
[Laine]374 Qir) 

Pancreas 

Effect òf pancreatic enzyme supplements on iron 
absorption [Zempsky] 969 (Aw) 

Pancreatic Function Tests 

Hyperglycemic acidosis with mortality in Kearns- 

yre syndrome (letter) [Welch] 1135 (Oc) 

Pancreatitis 

Secondary disarders of complement system [Bi- 
chenfieid] 59& (My) 

Papillomaviruses 

Antiviral drugs in pediatrics [Balfour] 1307 (No) 

High prevalence rate of human papillomavirus in- 
ection and association with positive Papanico- 
laou smears in sexually active adolescents [Ro- 
senfeld] 1443 (De) 

Paralysis 

Poliovirus vaceine policy: another perspective 
[Katz] 1007 (Se) 

Why wait for DTP-E-IPV? [Marcuse] 1006 (Se) 

Parent-Child Relations 

Adolescent contraceptive use and parental notifica- 
tion [Demetriou] 1166 (Oc) 

Parenteral Hyperalimentation 

Educational booklet diminishes anxiety in parents 
whose children receive total parenteral nutrition 
[Laine] 374 (Mr) 

Parents 

Advising parents to stop smoking: opportunities 
and barriers in pediatric practice [ owski} 
1091 (Se) 
Atte 1 patzerns of violent death, Cook County, 

llinois, 1977 through 1982 [Christoffel] 1403 (De) 

Circumstances 3urrounding deaths of children due 
to asthma: case control study [Miller] 1294 (No) 

Educational booklet diminishes anxiety in parents 
whose children Saas total parenteral nutrition 
{Laine} 374 (Mr 

House call—is it A anachronism that has seen its 
day? [Blumberg] 1281 (No) 

Impact of fever health education on clinic utilization 
Robinson] 658 (Je) 
Tanor ane of parents concerns about their child’s 

velopment 'Glascoe] 955 (Au) 
arin consent for lumbar puncture [Botkin] 899 


) 

Parent, teacher. child: trilateral a ao to atten- 
tion deficit disorder [Cohen] 1229 (Oc) 

eey bacteremia and child abuse (letter) 
[Amir] 444 (Ap) 

Thank you Robin and Richard [Pruitt] 534 (My) 

You are a preventive cardiologist: scope of pediat- 
ric preventive cardiology [Strong] 1145 (Oc) 

Parietal Bone 

Clinical indicators of intracranial lesion on comput- 
ed tomograpnic scan in children with parietal 
skull fracture [Bonadio] 194 (Fe) 

Partial Pressure 

High-frequency jet ventilation i in neonatal pulmo- 
nary hypertension [Carlo] 238 (Fe) 


‘Pulse oximetry in methemoglobinemia [Watcha] 


845 (Jy) 
Patient Appointments see Appointments and 
Schedules 
Patient Care Team 
Computers in medicine: augmenting medical care in 
pediatrie patients with chronic illnesses [Han- 
- Her] 1021 (Se) 
Management of diabetes in pediatric resident conti- 
nuity clinics [Kronz] 1173 (Oc) 
Patient Compliance 
Age, i pender ard metabolic control in children and 
adolescents w.th diabetes (letter) (Zimet] 1134 (Oc) 
Pavehosocial determinants of compliance in adoles- 
cents with iron deficiency [Cromer] 55 Wa) 
Patient Discharge 
Safety of newborn discharge in less than 36 hours in 
neigen population [Conrad] 98 (Ja) 
Updating immunization status at discharge (letter) 
879 [Walterspiel] (Au) 
Patient Education 
Age, gender, ard metabolic control in children and 
adolescents w-th diabetes (letter) [Zimet] 1134 (Oc) 
Breast-feeding pattern among Indochinese immi- 
grants i $ northern California [Romero-Gwynn] 
y 


Educational booklet diminishes anxiety in parents 
whose children receive total parenteral nutrition 
[Laine] 374 (Mr) 

Patient Readmission 

Safety of newborn discharge i in less than 36 hours in 
indigent population [Conrad] 98 (Ja) 

Patient Satisfaction see Consumer Satisfaction 

Patlents 

Thank you Robin and Richard [Pruitt] 534 (My) 

Peak Expiratory Flow Rate see Forced Expiratory 
Flow Rates 


Peanuts 

Tracheobronchial foreign bodies: persistent prob- 
lem in pediatric patients [Puh ]543 (My p 

PEDIATRIC PERSPECTIVES 


e a overtreating children! [Cunningham] 

Titernaticeal adoption: introduction for physicians 
[Hostetter] 325 (Mr) 

Patient care, resident stress, and government reg- 
ulation [Cohen] 181 (Fe) 

Pediatrician as consultant [Stickler] 73 (Ja) 

Stress experienced during pediatric residency 
training: its causes, consequences, recognition, 
and solutions [Hoekelman] 177 (Fe) 

Pediatrics 

Advising parents to stop smoking: opportunities 
and barriers in pediatric practice (S rankowaki) 
1091 (Se) 

Antiviral drugs in pediatrics [Balfour] 1307 (No) 

Attitudes toward mental illness prevention in rou- 
tine pediatric practice [Yager] 1089 (Se) 

Frey 4 overtreating children! [Cunningham] 

Cleveland, England: child abuse in publie eye (Ful- 
giniti] 651 (Je 


~ Comment on sedinta as consultant’ (letter) 


[Levenson] 641, (reply) [Stickler] 642 (Je) 

Computers in medicine: augmenting medical care in 
pediatric patients with chronic illnesses [Han- 
der] 1021 (Se) 

Documentation of students’ clinical reasoning using 
computer simulation [Schwartz]; (editorial com- 
ment) [Allen] 575 (My) 

Does residents’ continuity clinic provide primary 
care? [Wilson] 809 (Jy) 

George asap oe 19-1787): Munda of first dis- 
pensary for children [Bloch] 239 (Fe) 

Growth retardation: impaired Piatt velocity [Pen- 
ny] 1269 (No) l 

modi i ay training for pediatric residents [Tyler] 

Is aan practice in pediatrics ‘standard’? Raten 
tial lesson for experts and practitioners [ 

r a 529 (My) , pie 

ead screening at pediatric teaching programs 
[Edwards] 1455 (De) 

Management of diabetes in pediatric resident conti- 
nuity clinics [Kronz] 1173 (Oc) 

Model to determine feasibility of pediatric practice 
[ Miller} 919 (Au) 

Nightmares on Main Street [Schmitt] 649 (Je) 

Normative oscillometric blood pressure values in 
first 5 years in office setting [Park] 860 (Jy) 

1-month elective in international health for senior 
pediatric residents (etter) [Duncan] 1389 (De) 

Patient care, resident stress, and government reg- 
ulation [Cohen] 181 (Fe) 

Pediatric pon George Rear | (1930) 
[Ruhrah] commentary [Fulginiti] 244 (Fe) 

Pediatric marketplace arinen] 24 (Au) 

Pediatrician as consultant [Stickler] 78 A 

Pediatrician as mother (letter) [Furman] 638 (Je) 

Pediatricians recommendations for antipyretic 
agents with DTP immunizations: survey of cur- 
rent a (letter) [Flanagan] 517 (My) 

Perinatal asphyxia and cerebral palsy: fact, fiction, 
or legal prediction? {Bedrick] 1139 (Oc) 

PhD faculty in clinical department (letter) [Gorm- 
ley] 11 (Ja) 

Era innon of psychotropics to children in office- 
based practice [Kelleher] 855 (Jy) 

Pyomyositis in child with acquired immunodefi- 
gency syndrome: patient report and brief review 
[Raphael] 779 (Jy) 

Research during residency (letter) [Winter] 521 (My) 

Residency training in general pediatrics: career 
direction of primary care graduates [Mathieu] 
217 (Fe) 

ee stress (letters) [Giardino, Welliver] 1129 


Smoking policy in pediatric hospitals and wards 
[Jenista TMy) 

Stress S nd durin pean residency 
training program (letter) foch ubert] 1257 (No) 
Stress experienced during pediatrie residency 

training: its causes, consequences, recognition, 


Subject Index 


A 


_ and solutions [Hoekelman] 177 (Fe) 

Survey of severe eye injuries in children [DeRe- 
spinis]} 711 (Je) 

Thank you Robin and Richard [Pruitt] 534 (My) 

Thoughts on residency education, 1969-1989 [Rob- 
erts] 294 (Mr) 

Use of adrenergic bronchodilators by pediatric al- 
lergists and pulmonologists [Newcomb] 481 (Ap) 

Why are there no educators with PhD degrees in 
pediatric departments? (letter) (Greenberg) 10 (Ja) 

You are a preventive cardiologist: scope of pediat- 
ric preventive cardiology [Strong] 1145 (Oc) 

Peer Group 

Barriers to bicycle helmet use among children: re- 
sults of focus groups with fourth, fifth, and sixth 
graders [Howland] 741 Je) ` 

Penicillin V see Penicillin, Phonoxymethyl 

Penicillin, Phenoxymethy! l 

Twice-daily therapy for strep? (letter) [Gill] (reply) 
[Gerber] 997 (Se) 

Peniclilins 

Clinical and bacteriologic features of chronic sirius- 
itis in children [Tinkelman] 938 (Au) 

Failure of once-daily penicillin V therapy for strep- 

: ee pharyngitis [Gerber] 153 (Fe) 

enis , 

State-of-the-art reconstructive surgery for bladder 

enpi at Johns Hopkins Hospital [Gearhart] 
e 


Peptic Ulcer i 
Campylobacter pylori parii and peptic ulcer in 
e en (letters) [Oderda, Chiesa] 877, (reply) 


[Dahms] 878 (Au) 

Perceptual Disorders 

Neurologic status and intracranial hemorrhage in 
very low-birth-weight preterm irifants: outcome 
at 1 year and 5 years [Ford] 1186 (Oc) 

Perceptual Motor Performance see Psychomotor 
Performance 

Perlodicais 

ar se requests: how and why they were made 
[Leung] 121 (Ja) 

Perlstalsls see Gastrointestinal Motility 

Personality Tests f 

Adolescence: what is normal? [Offer] 731 (Je) 

Pertussis see Whooping Cough 

Pertussis Vaccine 

Current state of pertussis and pertussis vaccines: 
report on Fifth International Symposium on Per- 
tussis [Fulginiti] 582 (My) 

Efficacy and immunogenicity of acellular pertussis 
vaccine by manufacturer and patient age 
[Aoyama] 655 (Je) 

Pediatricians recommendations for antipyretic 
agents with DTP immunizations: survey of cur- 
rent practice (letter) [Flanagan] 517 (My) 

Poliovirus vaccine policy: another perspective 
[Katz] 1007 (Se) 

Why wait for DTP-E-IPV? [Marcuse] 1006 (Se) 

PGE 1 see Alprostadil 

pH see Hydrogen-lon Concentration 

Phage Typing see Bacterlophage Typing 

Phagocyte Bactericidal Dysfunction 

Anti-Staphylococcus aureus IgE antibodies for diag- 
nosis of hyperimmunoglobulinemia K-recurrent in- 
fection syndrome in infancy [Lavoie] 1088 (Se) 

Phagocytes 

Increased phagocytic cell chemiluminescence in pa- 
tients with cystic fibrosis [Roberts] 944 (Au) 

Pharyngitis 

Diagnosis of group A, beta-hemolytic streptococcal 
pharyngitis in office setting: rapid latex test vs 
throat culture [Taubman] 102 (Ja) 

ec he of group A, beta-hemolytic streptococcal 
pharyngitis in office setting (etter) [Kellogg] (re- 
ply) [Taubman] 761 (Jy) 

Failure of once-daily penicillin V therapy for strep- 
tococcal pharyngitis [Gerber] 153 (Fe) 

Non-group A streptococci in pha : pathogens or 
innocent bystanders? [Hayden] 794 a ) 

Twice-daily therapy for strep? (letter) Ca) (reply) 
[Gerber] 997 (Se) 

Pharynx 

Extrapleural effusion of retropharyngeal origin 
[Martinot] 1207 (Oc) 

Study of virus isolation from pharyngeal swabs in 

_ children with varicella [Ozaki] 1448 (De) 

Phencyclidine Abuse . 

Passive inhalation of marijuana, phencyclidine, and 
freebdse cocaine (‘crack’) by infants (letter) 
[Schwartz] 644 (Je) 

Phenobarbital 

Phenobarbital and respiratory complications in 
neonates receiving mechanical ventilatory sup- 
port (etter) [Regev] 138 (Fe) 

Phenylalanine 


Nonphenylketonuric hyperphenylalaninemia 
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[Lang] 1464 (De) 

Phenylephrine 

Hirschsprung’s disease and ocular autonomic nerve 
function (letter) [O’Connor] 1137 (Oc) 

Phenyiketonurla 

Nonphenylketonuric 
[Lang] 1464 (De) 

Philippines oh, 

1-month elective in international health for senior 
pediatric residents (letter) [Duncan] 1389 (De) 

Pylephlebitis secondary ¢ rod append 

ephlebitis secondary to unsuspected appendi- 
ceal rupture [Giuliano] 1099 (Se) 

Phorboi Myristate Acetate see Tetradecanoyiphor- 
bol Acetate i 

Phosphates 

Hypophosphatemia in nutritional recovery syn- 

rome [Mezoff] 1111 (Se) 

Marked transient alkaline phosphatemia following 
pediatric liver transplantation [Koneru] 669 (Je) 

Protein intake and renal function in children [Na- 

_kano]-160 (Fe) 

Phosphates, Organ!c see Organophosphorus Com- 

pounds 

Phosphorus , 

Hypophosphatemia in breast-fed low-birth-weight 
infants tollowing initial hospita? discharge [Hall] 
1191 (O¢) 

Hypophosphatemia in nutritional recovery syn- 
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Photosensitivity Disorders 

Use of metalloporphyrins for chemoprevention of 
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agents with DTP immunizations: survey of cur- 
rent practice (letter) [Flanagan] 517 (My 
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cyanotic pustule and necrosis [Demmler] 843 

Morphea [Iyer] 1853 (No) 

Nasal septal abscess; inflammatory nasal pol 
intranasal glioma [Wiatrak] 501 (Ap) 
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agnostic dilemma [Ochs] 1188 (Oc) 

Plague 

Human plague-—-United States, 1988, leads f 
MMWR, 145(Fe) ` 

Plaque Vaccine 

Human plague— United States, 1988, leads í 
MMWR, 145 (Fe) 
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Pneumocystis carinii pneumonia [Bernstein] 
775 (y) 

Traumat ponies al ree 
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g 137 (F e), 
drug screening in mothers and newborns 
Ko 1791 Jy) 
oaan Complications 
Neurological and developmental ndings i in chil- 
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Psychomotor Disorders 

Early diagnosis of spastic diplegia, spastic hemiple- 
gia, and quadriplegia [Harris] 1356 (No) 

Psychomotor Performance 

Neurologic status and intraéranial hemorrhage in 
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_ lergists and pulmonologists [Newcomb] 481 (Ap) 

Pulmonary Emphysema 

Comparison of airway pathologic lesions after high- 
pata jet or conventional ventilation [Polak] 
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Beer beliefs, khowledge, - and behaviors 
ao ng high school students, leads from MMWR, 


edt granty: 
ste sinusitis: disease of all ages (Rachelefsky] 
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RADIOLOGICAL CASE OF MONTH | 

Anomalous origin of right pulmo 
aorta: “herhitruncus” A Gimbiner 00 Oe ‘ono 

Give om Leesa poh 258 ie) My) 

ongenital laryngeal atresia [Fang y 

Discitis [Magera] 1479 (De) 

Esophageal obstruction and abscess formation sec- 
es S impacted, eroding tiddlywink [Katz] 
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786 (Jy) ; 

Comment on ‘pediatrician as consultant’ (letter) 
[Levenson] 641, (reply) [Stickler] 642 (Je) 
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THE DEPARTMENT OF PEDIATRICS, University of 
Pittsburgh School of Medicine seeks a BC/BE de- 
velopmental/behavioral pediatrician for the Child 
Development Unit of Children’s Hospital of Pitts- 
burgh. This tenure track position has excellent 
opportunities for program development, clinical 
and/or basic research, education of médical stu- 


_ dents and pediatric housestajff,.and direct clinical 


care. Candidate must have experience in research 
and in clinica} service with handicapped or at risk 
children. Salary and starting date are negotiable. 
Send letter of interest, CV and three letters of refer- 
ence to: Heidi Feldman, MD, PhD, Director, Child 
Development Unit, Children's Hospital of Pittsburgh, 
3705 Fifth Avenue, Pittsburgh, PA 15213-2583. An 
equal opportunity err ployer. 


BOARD-CERTIFIED/-ELIGIBLE PEDIATRICIAN 
fora position in 11-person, multi-specialty pediatric 
department at 175-bed (2,700 deliveries/year) state 
hospital. Specialty training or interest in nephrol- 
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COASTAL NORTH CAROLINA — BC/BE pediatri- 
clan sought to replace partner in four-person group. 
Historic town near ccast. Growing practice. Imme- 
diate opening. Early partnership. Contact: Graham 
A. Barden, ill, MD, FAAP, 707 Professional Drive, 
New Bern, NC 28560. (919).633-2911. 


BC/BE PEDIATRICIAN needed immediately to join 
four-member pediatric department of 100-member, 
multi-specialty clinic with 26 satellite locations. Met- 


- ropolitan population of approximately 150,000 and 


university affiliation. Contact: T. Mausbach, MD, 
Dakota Clinic, Ltd., P.O. Box 6001, Fargo, ND 58108. 
(701) 280-3346. 


BC/BE PEDIATRICIAN sought for community of ` 


Clovis, New Mexico. Financial package available for 
this private practice opportunity. Please send CV to: 
Bill Norris, Physician Recruiter, SCHS, P.O. Box 
26666, Albuquerque, NM 87125. 


BC/BE PEDIATRICIAN to join tnriving practice in 
Jacksonville, Florida suburb. Competitive salary 
plus incentives and partnership cpportunity includ- 
ing building ownership. Liberal time off and excel- 
lent benefits. Send CV to: Mark Goldschmidt, MD, 
1409 Kingsley Avenue, Suite $-G, Orange Park, FL 
32073. . l . 


MASSACHUSETTS — Two BC pediatricians seek- 


ing one or two BC/BE pediatricians. Southeastern 
Massachusetts coastal community. Easy access to 
Boston and-Providence. Rapidly growing practice 
and good hospital, recreation, spouse job opportun- 
ities, schools. Send CV: Dr. J. Conway and Dr. S. 
Rogers, 53 Marion Read, Wareham, MA 02571. 


COLORADO —.B8C/BE pediatrician to join well- 


established, one-person practice. Active Levei li 
nursery. Reply to: Richard Booth, MD, 1148 East 
Elizabeth, Fort Collins, CO 80524. (303) 484-4871. 


AUGUSTA, GEORGIA — Physicians’ Multispecialty 


Group is seeking a second BC/BE pediatrician to 
join an expanding nine-physician group. Excellent 
salary, fringe benefits and paid vacation. Experience 
and/or interest in intensive care a must. Respond to: 
_ PMG. P.O. Box 3726, Augusta, GA 30914-3726, 





' Professional Opportunities 


NORTHERN CALIFORNIA — The Permaner 
Medical Group is currently seeking a BC/BE pedi 
trician to join our congenial 17-physician Pediat: 
Department in the Roseville facility. This fami 
oriented community has much to offer, includii 
affordable housing. Outpatient clinic is locat 
twelve miles from the Sacramento Medicai Cent 
Members of our large, multi-specialty group eam hig 
ly competitive compensation and outstanding ben 
fits including malpractice insurance, medical, de 
tal and group life insurance, vacation, educatior 
leave, an excellent retirement program and spec 
arrangements for physicians transferring frc 
established practice. For more information, plea 
send CV to: Dr. Makol, The Permanente Medic 
Group, Inc., 1001 Riverside Avenue, Roseville, C 
95678. 


ROCHESTER, NEw YORK 


Eight-member pediatric division of multi- 
specialty group practice serving prepaid 
and fee-for-service patients looking for 
ninth pediatrician to do general pediatrics. 
Part-time or subspecialty interests possi- 
ble. University affilation encouraged. 
Competitive salary and benefits. Located in 
attractive metropolitan area with many cul- 
_tural and recreational advantages. 
Send resume or call: 


ROCHESTER MEDICAL GROUP, P.C. 
Attention: James Tobin, MD 
800 Carter Street, Rochester, NY 14621 
(716) 338-1400, Extension 4040. EOE, M/F 














TENNESSEE — General! pediatrician. Fifth pediat 
cian BC/BE needed for very well-established gro 
practice. Care includes newborn with Level 1] nurse 
through late adolescence. Hospital is 650-bed ti 
tiary care facility. City of 50,000 with medical dra 
ing area of 450,000. Located on major interstate 
miles from Memphis, and 120 miles from Nashvil 
Good schools, sports, local symphony. Salary gu: 
antee with partnership after 1-2 years. Opportun 
to take part in teaching FP residents University 
Tennessee. Good call schedule with generous vac 
tion and meeting time. Please reply with CV to: J 
Levernier, MD, The Children's Clinic, PA, 804 No 
Parkway, Jackson, TN 38305. 


PEDIATRIC [NTENSIVIST to join three others 
progressive, multi-specialty, hospital based pré 
tice. Seventeen beds, 1,100 annual admissio: 
Active pediatric residency and PCCM fellowsh 
Excellent salary and fringe benefits. Ample opp: 
tunity for.clinical and basic science research. Pi 
sons with pulmonology or cardiology training < 
encouraged to inquire. Replies: Gregory Preste 
MD, Division Head, PCCM, Henry Ford Hospi 
2799 West Grand Boulevard, Detroit, Mi 4821 
{313} 876-3339. 


GENERAL PEDIATRICIAN BC/BE — Southe 
California. Full-time general pediatrician to jc 
busy multi-specialty group practice in north S 
Diego County. Competitive salary and fringe ber 
fits; Send CV to: Physician Recruitment, The M 
sion Park Clinic, 2201 Mission Avenue, Oceansit 
CA 92054. Or call: (619) 967-4892. 


BC/BE — One or more pediatricians for a rapic 
growing community outside of Atlanta. Excelle 
compensation and benefit package. Call or wri 
Peter Avento, P.O. Box 617, Jensen Beach, 


.34958-0617; or (407) 334-1057. 
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UTAH — Pediatrician to replace fount pediatrician, 
who is retiring, in multi-specialty clinic. Shared call. 
Happy group. Guaranteed salary. University, moun- 
tain recreation, skiing: Contact: Neai J. Byington, 
225 East 400 North, Logan, UT 84321. (801) 752-0422. 


PEDIATRICS, PRIMARY CARE — Excellent prac- 
tice opportunity available for a BC/BE pediatrician 
to practice at Burbank Hospital, a progressive 200+ 
bed community hospital located in north central 
Massachusetts (Fitchburg). Medical/dental staff 
includes 150 physicians and a service area popula- 
tion of 150,000. Strong obstetrics group affiliated 
with the hospital (births have increased 40% over 
four years to: 1,100). Community is strong on family 
values and physician: loyalty. Hospital maintains 


physician referral service. Assistance is available to 


help you in establishing a private practice. Please 
reply with letter and CV to: Douglas D. Byrd, Direc- 


- tor; Burbank Hospital, Fitchburg, MA 01420. 


PEDIATRICIAN 


' To join seven-physician department in 95- 
physician multi-specialty, fee-for-service group. 
Pleasant, growing community of 150,000 two 


hours from San Francisco and Yosemite. Excel- 
lent salary and benefits. Early partnership. Write: 
C.V. Allen, Medical Director 
GOULD MEDICAL GROUP 
600 Coffee Road, Modesto, CA 95355 





PEDIATRICIAN — Seeking a pediatrician to 
assume a 30 year, private practice upon my retire- 
ment on June 30, 1990. Group coverage available. 
Located 15 minutes-from university, state and county 
hospitais in a suburban community of southern New 
England: Idea! for a.family with children. Private and 
public schools nearby. Wide variety of recreational 
and cultural activities. Close to major metropolitan 
areas. Contact: Sophie M. Wiassich, MD, 821 Post 
Road, Warwick, RI 02888. (401) 781-2090. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, _ c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 








MASSACHUSETTS — Pediatrician, BC/BE, needed 
toj join two others in busy private practice one hour 
west of Boston. Good coverage, hospital and salary. 
Mail CV to: Felix Perriglio, MO, 114 Water Street, 
Milford, MA 01757. (508) 473-0231. 


CAMP DOCTORS -~ Boys’ summer camp in Maine. 
Two week minimum stay preferred. Camp Cedar, 
1758 Beacon Sreet, Brookline, MA 02146. on) 
277-8080. 


PEDIATRICIANS — Southeast United States: Sev- 
eral progressive groups seeking board-certified or 
board-eligible pediatricians. Send CV to: CPR 
Associates, P.O. Box 235005, Montgomery, AL 
36123-5005. 


ALABAMA/FLORIDA AREA — Looking for secur- 


ity? Want to be your own boss? BC/BE pediatrician 
needed for a 70-bed hospital position. $90,000 
salary plus benefits. Send CV to: HQS, 6053 Tammy 
Drive, Alexandria, VA 22310; or call: (800) 359-1666. 


HOUSE BASEL PEDIATRICIANS — Huntington 
Memorial Hospital in Pasadena, California, a Uni- 
versity of Soutrern California affiliate, is seeking 


four board-eligible /-certified pediatricians to pro- |. 


vide in-house coverage for its 34-bed pediatrics 
floor. The salary and comprehensive:benefit pack- 
age is competitive with HMOs or other salaried posi- 
tions in southern California. Send CV and list of 
three references ta: Edgardo L. Arcinue, MD, Head, 
Department of Pediatrics, 100 Congress Street, 
Pasadena, CA 91105. (818) 397-8688. . 


BABY YOUR CAREER — Southwest Medical Group, 
PA is currently seeking BC/BE pediatricians. Our 
large medical group, specializing in managed care, 
is a staff model cffice with 36 full-time providers. We 
offer an attractive compensation package and com- 
petitive salaries, plus the opportunity to work in one 
of our four locations in San Antonio. For more 
information call: (512) 558-1027, Or send your cur- 
riculum vitae to: Southwest Medical Group, PA, 
MedCentre Plaza, 8431 Fredericksburg Road, Suite 
510, San Antonio, TX 78229. EOE M/F. 


OPPORTUNITY AT OCHSNER 
NEW ORLEANS 





Unique opportunity for the 
outstanding pediatrician to join 10 
other primary care pediatricians ` 
and 26 pediacric:subspecialists. 
Ochsner Clinic, a 300-physician, 
multi-specialty regional and 
international referral center, has - 
developed a satellite system of 
neighborhood clinics to deliver fee- 
for-service and HMO patient care. 


a Competitive compensation package 


1530 


depending on experience. Excellent: 
benefits and retirement package 
with ample vacation and CME 
time. ‘Affiliation with two local 
medical schools provides ` 
opportunity for teaching and 

CME. Send CV to: Jay P. 
Goldsmith, MD, Chairman, 
Department of Pediatrics. 


Ochsner Clinic 
1514 Jefferson Hignway 
New Orleans, LA 70121 


Pediatrician 


Immediate oppo-tunity to 
associate with five pediatricians in 
an accredited 70-doctor, multi- 
specialty group. Drawing area of 
400,000. 


Modern ispita within five 
minutes of clinic. Stimulating 
Big-10 universite community 

of 110,000 with suberb cultural 
advantages. Ideal for families. — 
Medical school teaching affiliation 


. if desired. 


Excellent initial Zuarantee and 
fringes with early associate status, 
subsequent income based 
exclusively on p7oductivity. 
Subspecialty traning in allergy 
desirable. Send DV to: 


Ronald H. Deering, Sr., MD 


Christie Clinic 


| Association 
a a oa 
“ 101 West University 


Champaign, IL 61820 





Large 
multi-specialty 
group in the 
northern Virginia 
area needs 
bilingual 
pediatrician to 
replace retiring 
physician of ` 


forty years. 
send CV to: 


Medical Diretor 
Falls Church 
Medical Center 
6060 Arlington 
Boulevard 


Falls Church, VA 
22044 
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HERSHEY. PENNSYLVANIA — Rapidly growing 
solo practice with C.R.N.P. seeking two BC/BE 
pediatricians. Practice has special emphasis on 
behavioral developmental ‘pediatrics, allergy/ 
asthma. Two community hospitals with Level 3 
nurseries available: Many life style amenities. Con- 
tact: Glen S. Bartlett, MD, Hershey Pediatric Center, 
441 East Chocolate Avenue, Hershey, PA 17033. 
(717) 533-7850. 





WESTERN STATES -~ BE/BC pediatricians for 
multirspecialty clinics, hospitais. Also, private 
California practices for sale. Call/send CV: -Brad- 
shaw Associates, 21 Altamount, enna, CA 94563. 
(415) 376-0762. 


PEDIATRIGIAN needed for rapid growth area. 119- 
bed, rural hospital located between Nashville, 
Tennessee and Huntsville, Alabama. Substantial 
monthly salary guarantee plus a quiet lifestyle in a 
beautiful country’ setting. Contact: Doug Dailey, 
Lewisburg Community Hospital, P.O. Box 1609, 
Lewisburg, TN 37091. (615) 359-6241. 


TIRED OF 
PUBLISH OR PERISH? 


The University of South Dakota Schoo! of 

Medicine currently has openings for the fol- 

lowing BE/BC pediatric subspecialties: 
Cardiology 
Pulmonology 


Neurology 
Surgery ` 


Hematology/Oncology Neonatology 


These are ideal positions for the academically 
oriented physician who would like to be in a 
medical school, but not a “publish or perish” 
environment. Our program is heavily slanted 
towards medical student education and patient 
care. Sioux Falls has a strong economic base, 
growing population and a progressive educa- | 
tional system. Enjoy numerous cultural and iec- 
reational activities with four season variety. Com- 
petitive financial packages offered. EOE/AAE. 


‘Send CV or call: 
Carl Hinson 


USD SCHOOL OF MEDICINE 


1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD ean > (800) 468-3333 





PHILADELPHIA — BC/BE padiattician to join well- 
established primary care group practice affiliated 
with a diversified, dynamic, managed care system 
(prepaid and FFS). Excellent career opportunity for 
a physician with demonstrated aptitude in primary 
care. Potential opportunity for a subspecialty of 
medical administrative activity. Competitive finan- 
cial package includés base plus bonus, malpractice, 
attractive benefits, and relocation allowance. 
Address inquiries and resumés to: Barbara Gold, 
MD, Delaware Valley: Health, Network, P.O. Box 
21119, Philadelphia, PA 19114, . 


PEDIATRICIAN — Upstate New York. BC/BE to be 
fifth pediatrician in this growing specialty group of 
eleven physicians. Formal affiliation with tertiary 
center Rochester General Hospital. Demanding and 
exciting group practiGe of general pediatrics. 
Genercus income and benefits package. Medical 
liability insurance covered, Lake and orchard area; 
great sailing, fishing, skiing. Write with CV to: Dr. 
Richard Endres, FAAP, Rochester General Wayne 
Medical Group, P.O. Box A, Sodus, NY 14551. 


NEONATOLOGIST — Monmouth Medical Center, 
a506-bed tertiary care referral center on the central 
New Jersey coast seeks an additional neonatologist 
for a 23-bed, Level II regional newborn care unit. 
There are over 3,700 in-house deliveries with active 
maternal and infant transport programs for the 
10,000 annual deliveries in the region. Close collab- 
oration with the- perinatal program and pediatric 
subspecialties. The hospital is a major university 
teaching affiliate with faculty appointment and clin- 
ical research opportunities. CV to: Kirby Rekedal, 
MD, Director, Division of Neonatology, Monmouth 
Medical ‘Center, Long. pranih; NJ 07740. (201) 
870-5175. ' 








= Proféssignal Opportunities. 


PENNSYLVANIA ~~ BC/BE pediatrician to join 
established practice. Start July 1990. Competitive 
salary and benefits, leading to partnership. Excel- 
lent opportunity, attractive area 35 miles west of 
Philadelphia (Chester County). Send CV to: Box 
#102, c/o AJDC. 


LOMPOC, - -CALIFORNIA -= BC/BE perar 
immediate opening to join dynamic, large multi- 
specialty Clinic’at branch office in Lompoc. Compet- 
itive starting salary.and full benefit package. Excel- 
lent living and practice environment. Seng CV to: 
Barbara Volk, Santa Barbara Medical Foundation 
Clinic, P.O. Box 1200, ae Barbara, CA 93102. 
EOE. 


PEDIATRIC CRITICA: CARE PHYSICIAN needed 
to join three others in multi-disciplinary tertiary care 
facility providing intensive care to’ children from 
southwest Michigan. Opportunity for research and 
academics. Excellent salary and benefit. package. 
Call collect or send CY to: Deb Hartman, Bronson 
Management Services 210 East Vine Street, Kala- 
mazoo, MI 49001. (616) 344-6444, 


PRACTICE IN THE LAND OF PLEASANT LIVING— 
Multi-specialty group in southern Maryland is look- 
ing for the right BE/BC pediatrician to join one pedi- 
atrician, two family practitioners, two internists in 
primary care group in rapidly growing’ rural area, 
twenty miles southeast of Washington, DC. Salary 
and benefits package beyond compare. Contact 
Nancy Howell today, for more information: (301) 
645-4528, or r after 8:00 PM {301) 870-3944. 





T Faculty Positions Ben 


TEXAS — Faculty needed for the di vision of general 
pediatrics of a new hospital of The University of 
Texas Medical School-Houston. The hospital has 
169 nursery and 54 pediatric beds, and anticipates 
20,000 outpatient visits and 7,500 deliveries per year. 
Responsibilities will include teaching, patient care 
and research. Fellowship training and prior aca- 
demic experience preferred, Hiring at‘all academic 





ranks. Contact: Dr. ‘Will Risser, Department of Pedi- , 


atrics, UT Medical: School, P.O. Bex 20708, Hous- 
ton, TX 77225. (713) 794-5126. The University of 
Texas is an equal opportunity employer. Women 
and minorities are encouraged to apply. 


NEONATOLOGIST needed for level || university- 
affiliated intensive care nursery in Philadelphia, 
Pennsylvania. Responsibilities include resident 
teaching, clinical duties and clirical research. 
Appointment to university faculty. Salary commen- 
surate with experience. Contact: Mark Bateman, 
Executive Vice-President, Episcopal Hospital, Front 
Street and Lehigh Avenue, Philadelphia, PA 19125. 
(215} 427-7 163. 


SOUTHEAST USA — Academic pediatrician: Teach 
medical students and family practice residents. 
Direct patient care and clinical research interests 
required. Alabama state medical license required. 
Should be board-eligible or board-certified. The 
University of Alabama is an equa! opportunity/ 
affirmative action employer. Send inquiries with CV 
to: David C. Hefelfinger, MD, Department of Pediat- 
rics, 700 University Boulevard East, Tuscaloosa, AL 
35401. (205) 348-1304, 


Fellowships : 


PEDIATRIC’ NEUROLOGY FELLOWSHIP position 
available July 1990. Involves development of indi- 
vidual research potential and training in basic clini- 
cal skills. Candidates with MD, PhD ‘degrees, or 
those interested in an academic career in pediatric 
neurology are particularly encouraged to apply: 
Send CV to: Leon Epstein, MD, Unit Chief, Pediatric 
Neurology, Box 631, University Medical Center; 601 
Elmwood Avenue, Rochester, NY 14642. U/R is an 
equal opportunity/affirmative action employer. 








i$ + . Practices:Available’#< ~ 


CALIFORNIA —. Thriving quality solo pediatric 
practice for sale. Located in rapidly growing south- 
ern California inland valley close to hospitals with all 
ae dalle for consultation. Reply: Box #101, 
c/o AJDC. 





PEDIATRIC 
CHRONIC 
DISEASE 
SPECIALIST 


The Department of Pediatrics, 
University of New Mexico School of 
Medicine, is seeking a board- 
certified/-eligible pediatrician at the 
assistant/associate professor level 
(tenure-line) as Director of Chronic 
Diseases and Director of Pediatrics 
at Carrie Tingley Hospital, an 
integral component of Children's 
Hospital of New Mexico. 


Duties will include developing and 
supervising chronic disease 
programs within the medical center 
and coordinating statewide 
programs, teaching, clinical care 
and investigation. 


Send CV-and inquiries to: 


John D. Johrison, MD 
Chairman, Pediatrics 


UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 


Albuquerque, NM 87131 
(505) 277-5551 


An equal opportunity employer. 


“VICE PRESIDENT 
FOR 
ACADEMIC AFFAIRS 


Applications and nominations are in- 
vited ‘for the position of Vice Presi- 
dent of Academic Affairs at Children's 
National Medical Center. Children’s 
Hospital is a ‘private, nonprofit: 279- 
bed teaching hospital. CH serves as 
the Department of Pediatrics for The 
George Washington University School 
of Medicine and Health Sciences. The 
position is newly created and will 
support, coordinate and encourage 
the wide range of academic pursuits 
of 182 full time faculty. 


We seek a candidate with a substan- 
tial working knowledge of academic 
medicine and teaching hospitals with 
administrative experience in medical 
education and research, as well as 
demonstrated personal ‘accomplish- 
ments in academic pursuits. Applica- 
tions including curriculum vitae, bib- 
liography and statement of research 
interests should be forwarded to: 


EH 


John D. VanBrakle, M.D. 
. Vice President of Medical Affairs 


Children’s National 
Medical Center 
111 Michigan Ave., N.W. 
Washington, DC 20010 


CNMC is an equal opportunity/ 
affirmative action employer, 
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‘Find out how your CME ad can catch the attention 
of the largest physician audience within the specialty of - 
pediatric medicine," and beyond—in AJDC: American 


Journal of Diseases of Children. 


~- ' CALL NOW for details: 
| 1-800-AMA-2260 
l “Pediatrics, Adolescent Medicine, Neonatal-Perinatal Medicine, 


Pediatric Alergy, Pediatric Cardiology, Pediatric Endocrinology, 
Pediatric Hematology-Oncology, Pediatric Nephrology ` 


CARNATION. 


GOOD NATURE 


Iron Fortified Follow-Up Formula 





For babies over six months of age 
eating solid foods 




















When baby reaches the 
solid food stage, approxi- 
mately 6 months of age, 
formula is no longer his 
sole source of nutrition. 
Yet, whole milk* doesn't 
contain all the = 
necessary vitamins 
and the high- 
carbohydrate 
cereals, fruits, 
and vegetables 
he eats are low in 
certain nutrients. 
And, older babies 
require less 
energy from 
fat! and 
more from 
protein: 
Carnation. 


GOOD NATURE» Follow- U p Formula provides 


the added nutrients for the older baby’s opti- 


mal growth and development. And it contains 


For more information about GOOD NATURE 
Follow-Up Formula, please write to: 


Carnation Nutritional Products, "e 
5045 Wilshire Blvd., Los Angeles, CA 90036. 7 M mation. 
i 


(aration. 


Setting the stage 
for better development 


more protein and calcium than starter 
formula to support the increased metabolic 
demands of bone mineralization and 
muscle mass growth. 

The ratio of unsaturated to saturated 
fatty acids in GOOD NATURE is 2:1. 

GOOD NATURE is higher in monounsatu- 
rated fatty acids yet contains 28% less fat 
than starter formula to satisfy the changing 
needs of the older baby. 

GOOD NATURE also has a carbohydrate 
blend of 63% corn syrup solids and 37% 
lactose to help assure tolerance. It contains 
12 mg iron per quart to help ensure a 
sufficient supply at an age when inborn 
stores are depleted. GOOD NATURE costs 
less than starter formula and also tastes, 
smells, and looks like the real food baby is 
learning to enjoy. 

When baby is ready for solid food, Mom 
may ask you about GOOD NATURE Follow- 
Up Formula. You can reassure her that 
GOOD NATURE is nutritionally sound and 
makes good sense for her baby. 


GOOD NATURE Follow-Up Formula.. 
now available to consumers in 

32-fl-oz ready-to-feed fresh packs 

and 12-0z easy-to-mix powder canisters. 
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Cool her fever with the brand that 
offers the most dosage choices 
When your patients need fever relief, Children’s Remember, TYLENOL} is clinically proven as effective 
TYLENOL” acetaminophen should be your first choice. an antipyretic as aspirin, with a superior safety profile.’ 
TYLENOL* offers you more dosage choices than any And parents can easily find your recommendation, 
other acetaminophen brand, so your patients get the because TYLENOL” products are more widely avail- 
right medicine in a form and flavor that’s right for every able in food and drug stores than any other brand.’ So f 
child’s needs: next time a little patient is “Hot!” with fever, make | 
C] Alcohol-free Infants’ Drops your first choice TYLENOL” acetaminophen. 
C] Alcohol-free Children’s Elixir in Cherry and New References: 1. Tarlin L, et al: Am J Dis Child 1972:124:880-882. 2. Aspirin or paraceta 
Grape flavors mol? Lancet 1981 ;11:287-289. 3. Data on file, McNeil Consumer Products Company. 
C Children’s 80 mg Chewables in both Grape and 
Fruit flavors 
C Easy-to-swallow 160 mg Junior Strength Coated 
Caplets for 6- to 14-year-olds 


Children’s and Junior Strength 


TYLENOL P 


acetaminophen 





McNeil Consumer Products Company 
© McN, 1988 Fort Washington, PA 19034 


, ' . 
First choice for fever and pain relief i! 


